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GLUTAMATEAGGRECANASEI NHI BI TORS [ 0001] Throughout this
application, various publications are referenced. The

woizscloasuvres of these publications in their enpPCTAISR@S/027455
are hereby incorporated by regference into this
application in order to nore fully describe the state
of the art as known to those skilled therein as of the
date of the invention described and cl ai med herein.
[0002] This patent disclosure contains material that
IS subject to copyright protection. The copyri ght

INKvinkibitbaSonihe Abgatmbntod Bndometridkiscsi mi | e repr oducti on
by anyone of the patent docunment or the patent

|sclos%;§ as |t appears in the U S. Patent and
atent file or records, but otherw se
reserves any and all copyright rights mhatsoever
Refai@tABal ii¢ @hé QP thRR3] rEiicht ARRhIes ki vidngd &l Meirt RBroductive
benefit under 35 U. S.C. 119(e) of U.S. Provisiona

lifeapgot. ﬂ’raawhmctmzecbb)y s pregocd pf @tﬁomtrgqhtysmoutgd@@e uterine cavity,

‘ cor\}@'?sigi%g A){iﬁ%?lgg{c/‘a # angc? fn%{ %%oen? n\t/)%lr?t al%on rr? S%Osi?eg.fzﬁo'sp often affected are

thePdv@sied) tutérov:R Al i [panealspbelFict Seriionmual neGopthdl Reptumy servix, vagina,
as, for exanpl e, netal |l oproteinase inhibitors.

thegalljenoiuhes 1 YHE- | nvent i on [0005] Metal | opr ot ei nases,
including matrix metall oproteinases and aggrecanases,
ar SnfRRMALLS B a&ﬁlsﬂiefegl ige Bh Sflﬁ%ﬁ aKdoME Bt endometriotic lesions
connective tissue. r|x met al rot el ndses (" MWPs")
ocaasinsaliyt beenze mﬂblgnz&r&mAlsymobthpr direb Ioﬁtma:hgemeﬁesthdz ldgvelopment of

re genetically rel ated capabl e of de
en i SRR oL G S 161 CERLRSer 1T ar THAT g lteratons in
gro¥AE RASGE Ao BREbEABE régﬁﬁiﬁoh?@yﬁhﬁte gehDoIFaRBa! endometriosis is
Aggrecanases are nenbers of the ADAMIS (A disintegrin

consiigrateasal thaipr eausp phéeriilityH Givdionticd pddi-n noti f s)

famly of protelns Aggr ecanase-1 and aggrecanase- 2

G i s S

Hoﬁﬁerﬂaél)thel{aﬁi@@ﬁhclﬁhe PARANID S fozﬁrprbgeslt@ennvmiogmlhns noral cont1acept1ves

(cog{bgt?q\tlllggg eoa}g gét?cggggt %C@E%ij&?&% %g(gﬂt&qng la?l rolégr%\émderwatwe of
ethﬂfe%r%gsdfﬁ GRGke (BRbAS Z@8eH agBhisl Thesk lﬁlrﬂon%&‘aﬂ)ﬁ@%re effectlve on

43-23450), "procol I'agen processi ng(Colige A
pelaic anPrand It indnos dn Sbjadsre I%?SSIQMOT" mz,rms,zwq)ave Several caveats.

Estihy ggeneé 12&%/ %?1 e eFP%ilf?rR‘tu rbof( omT(:%h %{% ]t% s%%ee ?Tt] may be
unab®9tb, reé-’ﬂo%d to g@@t%}or@r(ﬁ)atvuﬁ@ let AV 893)OBrdgNﬁSﬂﬂ(bnaTag@ﬁ:s can provoke
al., J Biol em 1997, 272, 556- 562). MWPs_ have, been
lrregnmblqeéu@ alane Wiy depwesion weight spivoend fimd rﬁfsg%Ofbeanazol can
o a f
im 908 SRR DSHREA PRS0 SOMIGRLA Pl o i,
rec@xsétﬁxaazfateh rdafter sipl ® 4 }(éelksl ziret@prm@rndtleb,ea&% wWaD%h chéredﬂasvbacks of

at ast 30 m]Jlion ans dati
Daggep| Sy AP e begEn AR Beria e piles SRR EP4apS e gpre potent

anc?ﬁ»\‘xg reliXe (RAUERvE WRIRI YwRikh lakf By reﬁfﬁoﬁﬁé ke &t@genic stimulus for the
ortan% characteristic of the osteoarthritic process

gromd‘»h bbslé egffogaggemsitive tissorn Sive affectsad €RH analag are xainly secondary
ci encj..es ani
o G B R D e TR e ek oot RRGRE Bhe Rpengg got srevp o

aggrecanases are known to play a role in many

di sorders in which extracellular protein degradation
or destruction occurs, such as cancer, asthma, chronic
obstructive pul nonary di sease (" COPD"),

at heroscl erosi s, age-related macul ar degenerati on,
nmyocardi al infarction, corneal ulceration and other
ocul ar surface di seases, hepatitis, aortic aneurysns,
tendonitis, central nervous system di seases, abnor nal
wound heal i ng, angi ogenesi s, restenosis, cirrhosis,
nultlple scler03|s glonerulonephrltls graft ver sus
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heteroaryl, -(CH2)n-aryl, -(CH2)n-heteroaryl, -Oaryl,

-O heteroaryl, -Saryl, or -S-heteroaryl; each alkyl,
wanyd7oicwel oal kyl , heterocycloalkyl het er oar yPCT/US2006/027455

al kenyl , or al kynyl optionally substituted with one or

nore of R13; R7 andR are eack I ndependent |y hydrogen,

(C1-C6) alkyl, aryl, heteroaryl, (C - C6) alkenyl,

(C2-C6) al kynyl, cycloal kyl, -(CH)n-aryl, or -(CH2)n-

heteroaryl; or R7 andR8 together with the atomto
50%hdfren St jnﬁys @velleatet ak, 93 NBYFirBeNt@nplicéng Ttt@athent is the observation

sev menbhered cyclic group containing up to
tha gndaresitios losions &h ey mgHen cithergire & brpmenesintnt & the effects of

n C6) al kyl, (C1-C6)
pro%?ﬁ%oh%ﬁﬁ&?%%%%%{uﬁs ég [ogF ’c%é@é) al kyl , aryl,
cycl oal kyl, heter oaryl (C2-C6) al kenyl, (C2-C6)
al Bymgyda] uttbwn:ﬂldrccarr bt cohdereyiot, i fartitity iDidesiedd| or can lead to the

het er or tricycli¢c heteroaryl, each alkyl, aryl,
ren?ﬂ)’@[eﬁgﬁ?’ﬁ ﬂteru% fules og QRS B ﬁ?ﬁecﬂfeﬁe}’%f e disgase; Inugnsticagptyen limited

surBie8l RatiBt§eddi %o a 91? % ciddselifgekigr may forma
i veto seven-nenbered cyclic group containing up to 3

het eroat ons selected fromN, O or S; R11 is aryl,
h &h@ghwend@pet@y@s osthidsl ;as R(.l® i Hl mglsn mvest(g@tezﬂ @Bprders of

gyn%%:él}%y,he cugrg?t ﬁloéefS&ld% 0 Ig Sloéo 0%}1 glfsigéq,?yﬁemams elusive.
Acaydingab kyfhvorey tHedsy, %Mﬁmﬁétﬂ&ﬁé fesoRs! d¥vel bpe'l-ltoﬁfc%ndometrlcal cells
substituted with -NH2, aryl substituted wth -
lea\(lgﬁ tl@t) pratpklw site, P@s@}mbyirgﬁogr@p menshpgtipng apd prgghayq at distant sites,
d,: S
R s N
endboretridses (H)an( )vasive mhlammmizm@ldisea&c C@b(blf@l’ﬂ end@hétsiotic cells

pro%%%{tg%§ ’aa\fé\g%rﬁe/ :egte(%hs n g{@%&%?pla(stl? é%%ﬁ%l‘yy%dw’ inggarcinomas.
A a@ r(t Je %ﬁl @bk | cellfRbacsnd €y e t
pp e E} n8&he efioliY cea kyc e ;sgile?ce%g ) é)%g é}fél %%ﬁ‘%z‘{' In¥lammatory
resmnﬁ@n at ar@ cmdu@sgl oalakwwanledm babk}fbmnmndhmﬁydbﬂhtokﬁ}lbrosm and
bicyclic aryl, tricyclic aryl, bicyclic
the#r%ﬁ% anyC Or tricyclic heteroaryl; each al kyI , aryl,
cycl oal kyl, heterocycl oal kyl, or heteroaryl optionally
S Ubkis Edd:h@ﬁewletté‘d ahether tuffiok @r fetistadis sipbpte@Be géfks (e.g. E-cadherin)
get ha y forma fiveto seven-nmenbered cyclic group
are E% eiaiediv ﬂﬁlowtr§8r$e5ér@élaqrm adpgtedassP PPN madecue, s dovin-
regtﬁatlcﬁl bﬁfugcgonaﬁﬂgacmatf?% Eéggoﬁ\ﬁn% egfo?l 1?\! Q?B Cg%g]ctﬁ%;tgﬁgsls (Frixen et

above for conpoun
al, 1894} Heitvegsd @daln@@m) $vaedcb]nm dicedbedn ispibacmmaé N-tathetiy is present

in <BEGRRER P o Sodeun gy ~H8TBRb e Biscred PeampBlerile it allows
cel S Y inShsig: HAMRRHAGS iR hoRha rd@%‘l@ﬂ%ﬁérﬁ ahd }ﬂatﬁGIbﬁfUaPﬁlo@esses
salts of conmpounds of Formula (1) or Formula

phar maceutically acceptable carrier. [0013] In one
emsseithe tthas bpen @mm@um@ that rephl@brmnfdunmmm?oc binding protein (rh-

salts of t (

TBfa?fE‘greﬁug 2™ ‘%"é% E%‘f Vi a@%?vgr% ﬁ?o?“&oﬁ’ﬁngré"ahc isions in an
expérirettalt 6&l of @&ﬂdﬂetﬁé&@ﬂ?l—ﬁﬁ'@ﬁ&jﬁ@ 0013, M@ebdeBhlkd WBre the first to

provi des nethods for_ treating a
demﬁﬁftﬁqtq’ ophast éinagwil-indlagmeatoryi sePlgerle domBBPsingthat targeted  the

adm nistering to an animal in need thereof the

conmpounds or pharmaceutically acceptable salts of

conmpounds of Fornmula (1) or Formula (H) in an anount

effective to treat a netal |l oprotei nase-rel ated

di sorder.[0015] In one enbodi nent, the invention

provi des nethods of synthesizing the conpounds or

pharmaceutically acceptable salts of conpounds of

Formula (1) or Fornmula (U). In another enbodi nent, the

i nvention provides conmpounds or pharmaceutically

acceptabl e salts of compounds of Fornula (1) or

Fornula (II) nade by partlcular processes. Descri ption

o a1 NN A T - o,
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CON(R) 2, or -CN, wherein each R is independently
hydr ogen, unsubstituted (Cl1-C6)- al kyl, or
wonsubgiiceut ed aryl . [0020] The term "al kynyl " pcaasumed27455
herei n, whether used alone gor as part of another
group, refers to a hydrocarﬁ%n noi ety containing at
| east one carbon-carbon triple bond. (C2-C6) al kynyl
includes a 2 to 6 carbon straight or branched chain
havi ng at | east one carbon-carbon triple bond. Ih one
s that
NG SR brov R IR i P ARG tor THRBI miliEh it
did got nﬁ[ﬁbllays{r@a@@h oxo, ethyl enedi oxo, -NHSO2R , -NR COR ,
- NO2, -S@N(R) 2, -S()2R' -OR, COR ,
erein.eac

i mbmdéfnﬁi %299% @i@@f?d " b oot ae%\sﬂt?%wf% ippses (MAPKs),
whléhn?a%’ %ﬁ{ré&éﬁlﬁﬂr aé'l%ll;al %r%ers-r hgelifdNsoe¥ CoPahK dffects exerted by

0O a nono cyclic, tricyclic, fused,
proibflaragatdry eytokjries. oYmdmm/ at ehtﬁlﬂhdzruﬂl@wd the puessaeeuphMAPks (e.g.

d
ERI%?JS\I{% ragcrlrg)% %)gpn%/ Qpr or aiﬁoglgrpegf gﬂ,@(St 5 ogai;ggﬂ#lgﬁ th?rfx:nﬂam:atory
stlmﬁpa‘?llc() RN 12! lﬁéhﬁﬂf. negah?é ], VPR afdBYerR/the¥aine iihases that are

tot m cal structure. Exanples of
activyel ‘@ﬁﬂkallphﬁmlﬁ:tyletmn orcthuehminebarntd 1azrqsm¢ot€51du¢ﬁ {mapynalian cells,

therg %}%}: aggéqgg ﬁi‘qrqe q(%gr:ao 05?;) Jaﬂeli/@\ﬁa\ﬁ %toc%ﬁ'g%b%l m}atlon generated by
extrggg'ﬁ?ﬁx[ é‘tlrmil(lﬁﬁ ka[IélA@]I@eSé‘iﬂbﬂaath\ﬁ&ﬁ d&)ﬁEﬁBﬂ SUBinadeseaR®Ndss leading to
an e lrke.

C3-C6 cycl oal'k i ncl udes nonocyc

actimnr@ﬁ ﬁﬁ: ERKgs (cfragelfudar eregh Eﬁdnkmaq;eﬁ) othe B}%éodﬂﬂﬁhtl,‘f'teﬂmnal
. t ted with
o SR PSPPSRt s o i e 2

al kyl , (CZ Co6) - al kenyl, -(C2-C6) - al kynyl -V- N(R )2,
”Qf—mﬂ BNedirestn tiat HMyinen hdﬂnoahmers \dhlﬂ-lf’o@tezwlmers\/(m @@R c-Fos) to

prodxmgw@égﬁg conqpl@b%%?i\l (%PchdF re ré%fR e ?t%g% I%)f many
geng (e 5’ t}‘i&ﬂ@?ﬁ@ﬁﬁggﬁlﬁnﬁé@ RERed 1H Qﬁéﬂ%ﬂbinh&ﬁt&? rés@b@se ‘

or unsubstituted aryl; and wherein each Vis
|ndependently a bond or (Ci- CB)-aIk . Cycl oal kyl al k
\Ahélrheuaemtmm@smb@lf @r@ntqie@IY( MS@%@ allnﬁwectfg Bt §ha¥ inhibiting

Ky s e’ B RO aBd: FaEs Budahdole I K4 %"é‘ ¥t and in mde

mos¥ Gk paaxYaL klel§.00 2] modﬂtaﬁfoaﬂamdnstraiteé trag smah @ff@t isootBained by
nmenbered aronati c heterocyclic ri i.ch,contain i g
inhibitog, he R¥tnga Bali ol 6001 BE0TASR HHH iffeedigeage g Well as reducing

sev?r?i cytg'lahgsgf %gd gﬁ& in endc Bhddr %ﬁa?la g‘g&s@H ngeﬁg%”%gds ?ttk:lers IL-6
andOllL- &Qhﬁreﬁreyéaggdsterdl togplay aakrw pﬂsiBbﬂce ep(_eéb 2000). (Téleg]NK inhibitors
fused to one or nore carbocycl,c ero

desq-rmﬁzésherggcqqstﬁnaevFbﬁgsegmgvpy 0 %8% r1a1} ﬁ% ¥ agcgg Sidi& to progesterone.

Furﬁlfé &%C)ékfé mefnﬂﬂm%fma@bﬁbéwweﬁﬂnaedtm éorhah@mﬁmma SPRM or
ected fromthe group consisting of oxy

progﬁstmaga mrevmt re-e$thblishaeniel plpndqnppgnqaqmg)Theée%ucu'op qfendometriotic
1681%1%:: t@?lgé ol Cﬁxgl Iscclqg lrausf?re{ YL (felrtﬂhg}g trat%(esfﬁ?:le%)f normalization of

ut are m 't ed
genfthl iture hal AFATMle ctRorapip anplahmyiby riteid dazol i nyl
I sot hi azol yl, isoxazolyl, oxadiazolyl, oxazolyl,

pyrim di nyl, phenanthrldlnyl pyranyl , pyra2|nyl
pyrazolinyl, pyrazol yl , pyridazinyl, pyridooxazolyl,
pyri doi m dazol yl, pyridothiazolyl, pyridinyl,
pyrimdinyl, pyrrolinyl, thiadiazinyl, thiadiazolyl,
t hi enyl, thienothiazolyl, thienooxazolyl,

t hi enoi mi dazol yl, thiophenyl, triazinyl, and
triazolyl. In one enbodinent, a heteroaryl is
optionally substituted with one or nore of the
foll owi ng groups: -V-hal ogen, -(Cr C6)-al kyl,
-(C2-C6) - al kenyl, -(C2-C6)-al kynyl, -V-N(R) 2,

nmet hyl enedi oxo, et hyl enedi oxo, -V-NHSO2R , -V-NR

T NN
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2R, -V-NR COR', -V-NHCO2R , -V-NX2, -V-SO2N(R) 2,

-V-S2R, -V-OR, -VCOR, -V-CO2R, -V-CON(R )2, or
woYeNi1wsber ein each R is independently PCT/US2006/027455

hydr ogen, unsubstituted (Q C*-al kyl, or unsubstituted

aryl; and wherein each V is independently a bond or

(G -C6)-al kyl. [0027] The term "bicyclic aryl" as used

herein refers to two fused carbocyclic groups, wherein

one or both of the carbocyclic groups is aromatic. For

e’S%%’xla?:mel Rlofottek ﬁavaer B/elen %?d%o?&fﬁs%&ﬂﬁl&t@f@ dF tﬁ@JI\lIZ philRgy.

n one enbodi nent or both carbocyclic
groups of the bicyclic aryI i s i ndependent|
opfknybnmﬂnﬂylesddms/ml‘tast afdrespactivalp ghe gensyice faymu i/ﬂné‘\) (WO 00/35909;

WO._ (?(Lé‘%gé) %\é@ ko@@‘@zo) ?Jéfa ?ﬁ @) k(&@p%?@é}@bméye) befn developed for
the &&Itﬁxﬁte&f%h&&\e}geneiamé aﬁsﬁw XQﬂarm\»fatﬁMMohd-tMan f6fRrmula (A)

2, -V-SO2R, -V-OR
and ot ‘(haa”eatmani aberroad mgm@f piaso rs igeludipgcpeurqgiegenptive diseases,

Vmﬂa(r@fategj Icgz} | nden?e%d sr%:t éeés{y@u?a%g W 1%Az(ﬁe%jfor formula (B).

each Vis |ndependently a bond or (Cl-C6)-alkyl.
[ 0028] term"tricyclic aryl"™ as pssd herein refers

to t used carbocyclic groups, W ein two or
A the carbocyclic groups is arg ic. For
atricydhic aryl can contg om 13 t@® 18

atons. In one enbodi nent, 9 nore of the
carlocyclic groups of the tri @@ Pyl are

i ndependent|y optionally substiut®&d with one or nore
of the follow ng groups: -V-hal ogen;—- (G -C6)-al kyl,

- (C2- C6) - al kenyl, (C2 C6) - al kynyl, - V-N(R) 2,

T RS S 6 51 SR ol o
the t}/ea%t’ of \ﬁe@gi%lcal 8’ éraﬁ've ) diseadés, - MfleNmatbrgr @hd autoimmune

each I S i ndependent ydr oge unsubst i t ut ed
disof s w)vell as$ wﬁlovmcuunﬁe%@,hogwa(%&) QIYPE0RNd wher ei n

each Vis |ndependently a bond or (Cl-GC6)-alkyl.

[0029] The term "bicyclic hejeroaryl” as used herein

refers to two fused cycl oups, wherein one or both

of the cyclic group Rr{ic and contains one to

four heteroatons sk O S, d N. For

exanpl e, a bicyclit can contain from8 to

12 ring atons, and from{ to 3 heteroatons sel ected
fromQO N and Sin eachoring. In one enbodi nent, one

or both cyclic groups is independently optionally

) V- %t Ihtéggré)ﬁgyryrmxe@x@\ egllv%r,\fes 0% ?%g{ulat(glf)_\g%{% g%@g t8'H2YRK inhibitors
useful %T}@&eﬁﬂngm a mdeVraH%Rof ddeadt® lilyhding (ﬂlbm)odegenerative diseases,
et hyl enedi oxo, - V- NHSO2 -V-NR COR

mﬂamcmm@y any.eGEimgRnp disordays, gapdiec andy. d@ﬁfucﬁ"?/ b@@?zpa*h"logles (WO

00/ 5?@% -V-CON(R )2, or -V-CN, wherein each R is
7 endently hydr ogen, unsubstituted (Cl-C6)-al kyl,
or unsubstituted aryl; and wherein each Vis
i ndependently a bond or (Cl-C6)-al kyl.[0030] The term
"tricyclic heteroaryl"” as used herein refers to three
fused cyclic groups, wherein two or three of the
cyclic groups is aromatic and at | east one aromatic
group contains 1 to 4 heteroatons selected fromQO, S
and N. For exanple, a tricyclic aryl can contain from
13 to 18 ring atons, and from1l to 3 heteroatons
selected fromO N, and Sin each ring. In one
enbodi nent, the cyclic groups are independently
substituted wwth one or nore of the follow ng groups:
- V- hal ogen, -(d-C 6)-al kyl, -(C2- C6)-al kenyl,
-(C2-C6)-al kynyl, - V-N(R) 2, nethyl enedi oxo,
et hyl enedi oxo, -V-NHSO2R , -V-NR COR , -V-NHCO2R ,
-V-N®2, -V-S&2N(R) 2, -V-SO2R, -V-O?\’”, -V-CO?\’”

DN 7 . V- — T YT N O~ o N7 ~RA 1 R ) N T fr— -




[0038] The term "carboxylic acid protecting group" as
used herein refers to a noiety that tenporarily bl ocks
wea 20@vno%y| i ¢ acid reactive site in a conpoundPCT/US2006/027455
Generally, this is done so that a chem cal reaction
can be carried out at another reactive site in a
mul tifunctional conpound or to otherw se stabilize the
carboxylic acid. In one enbodi nent, a carboxylic acid
protecting group is selectively renovable by a
chem cal reaction. An @xenBIary carboxylic acid
protecting group is anjjalk esfer protecting group,
such as a tert but yhNES . 9] The term"acid
mmetic group” as usgd H rein refers to a noiety that
has chem cal and shgal>gimlariti produci ng
broadly simlar biolodical |propertiesto anacid. In
one enbodi nent, an acid m Retic group is a 5 or
6- menbered heterocycle containing 1 to 4 heteroatons

S|hiBGL l?é’t‘ertaéﬂl‘i’c Qonﬁ’ou@s SBIRhAT(F) AvedbdehPrbpdted i@ Usbit protein

i nclude: [0040] The term "conditions effective to" as

kinagesedatiier especially erosur-b- Byrminedt ikinasemc(Wéh OdAdoR1onkor  treating
"INg}Hetﬂgth é:oB$ gglpﬁg q%élﬁgﬁgtsﬁr?hgraﬁxda ﬁ%ea%e%dn%tﬂoh&%n@fatw@ fdtsorders,

5 inflanghhtesf andeavddiRuiine daordesed herein refers to an anount
of a conpound or pharmaceutically acceptable salt of a

conmpound that, when adm nistered to an animal, is

effective to preteny, to at least partially
congi tion fromwhich the

amel i orate, or

ani mal suffers ol to suffer. [0042] The
term "netal | oprot ei 3 i sgr defE) used herein
refers to a conditi or vihi ch™it Woul d be benefici al

to nodul ate activity,ofz the netall oprotei nase.

Exenpl ary netal | oprotei nase-rel ated di sorders incl ude,
without Iimtation, arthritic disorders,

o @A detilvStives @ﬁ&ﬁa[smeﬁr’@%ﬁmﬁw i@nﬁﬁlﬁaf{F) (WS, 06819208 have been
chronic obstructive pul nonary dis

descgiibheé ras smpdglaterss of dlpe JNE| attb‘aawéen ltfzf‘r tra@g@ﬁé 4 tqeyppnal disorders,
auto %%gg SQA ]@é Q‘;l%&&"g én%%arﬁ&%a@&ﬂ%r qtge%% at ion and ot her
ar ‘surrdce di seases , aortic aneurysnms,
tendonltls, central nervous system di seases, abnorm
wound heal i ng, angi ogenegfs, restenosis, cirrhosis,
mul tiple sclerosis, glo ul ongphritis, graft versus
host di sease, di abefesy i Rflaytatory bowel disease,
shock, invertebrtd q d generati on, stroke,
ost eopeni a, and pertedontal di@¥ases. |g043] The term
10 "met al | oprotei nase nodul ator” refers t0 ‘a conmpound
that is capable of nodul ating the expression of a
meg @llelafgﬁ?otngfnﬁ]@es ivhQ¥esOF 3Rl Ba g@) (]'Wbad 1999784 &ultesA ammo acid
urat or may enhance netal ['oprot’ei nase expreéssion.
derinmiab lod poraiudd nEY €W @uuzaﬁm) amel\subfbsy Hydraandd ddriviaiives of formula

B T AF A LN S R T —

diseS SRR ﬁnﬁltlﬁérufagtaefs e%a@ REMESdRNagulRAChRR. M xture
or a natural source. In certain enbodi nents, the.

I sol ate contains at |east about 50% at | east about
55% at | east about 60% at |east about 65% at |east
about 70% at |east about 75% at |east about 80% at
| east about 85% at |east about 90% at |east about
95% or at |east about 98% of the conpound or

phar maceutically acceptable salt of the conpound by
wei ght of the isolate. [0045] As used herein, a
conpound of the invention includes a pharmaceutically
acceptabl e salt thereof. The term "pharnmaceutically
acceptable salt"” as used herein refers to a salt of an
acid and a basic nitrogen atom of a conpound of the
present invention. Exenplary salts include, but are
not limted to, sulfate, C|trate acetate oxalate
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asymmetric centers, and can thus give rise to optica

i soners and di astereoners. Wile depicted w thout
woespaai76eko stereochemi stry in the conpounds OPCT/US2006/027455

pharmaceutically acceptable salts of conmpounds of the

present invention, the present invention includes such

optical isoners and diastereoners, as well as racemc

and resolved, enantionerically pure R and S

stereoi somers, and al so other mxtures of the Rand S

st er eoi soners ticatl¥naseeptable salts

t her eof . V%eré?; qégﬁggaé 'S %rgsfded(G)t can in

sone enbodi nents ke rfovi ded substantially free of its

correspondi ng opposite enantioner.[0050] In addition,

t he conpounds and pharmaceutically acceptable salts of

compounds of the present inventiorR’can eX|§%1as

tautoners. Such tautomers can be tyansienty

i sol at ablse! Nst-edH p—pAde80LN oners are

w thin the sicop é of the presenﬂzln engli on. |h908%]

Prodr ugs of XheRconpounds or pHar icedtical |y

acceptabl e salts of conmpounds are also within the

scope of the present invention. Conpounds of the

Formul-a (1) [0052] In one embodi meft, the present
invention,is directed to gorrpounds of the Formula (1):
(1) andAp (ICth-I-y‘\raC@@@‘t 5G her eof ,
wherein W -, -C(O-, - O) -C(O 0O

-C(O) NH; R iR phenyl het er odRyl, bi%henyl . (gbcllc

aryl, tricyclic aryl, blcyclic heteroaryl or
tricyclic heteroaryl, each optionally substituted with
one or nore of R or R6, and when Rl is substituted
with nore than one of R5 or R6, the substituents can

Sur@atydikd S@bntiyn di fferent; R2 is hydrogeny (C -C6) -y

al kyl, (C2-C6) al kenyl, (C2 dG) al kynyl (CH2)an
- o ot bpios o 1 st o g bl S iy endometiosis

in arP Mi20rs F}P gl%'l)agﬁ?msteﬁ@\lﬁﬁﬁerap&%? efBctRR Qmount of a JNK

m rre I'C grou or-a 5 or 6-nenbered heterocycl oal kyl
inhibitohet eroaryl containing 1 to 4 heteroatons sel ected
fromQ N, S5 R4 Is -CO2H, -CONH2, -(CH2)nOR7, or

C@ZTHGWW%QF@F a%es’dogf {ﬂ%{hog é‘ I’;]fe%tlrggoar ycﬁ' Iﬂéén’tm? endometriosis

by c&nbi%%@ tRaYdnt ofNidr@bMAl suppdsdoet(epoahRE, antb€dr(is, 1Gﬂ§.}-1 agonists,
al kyl, -CCaryl, -CO heteroaryl, -SO2-(Cl-

aromgi@ge mh;hltors, g(@eﬁ’@f@pégqeptor modujakgrs, \pg}};qgen regeptor rgodulators) along
oaryl, -NHSOQ2-(Cl-C6) alkyl, -NHSO2-aryl,
'Wﬂhﬁﬁﬁ%g%ﬁ%%ggoarzl -NFKI}aﬁyI -KWKI}ﬁeteroaryl, g
- CONH- ar yl CONH—heteroaryI (C1-C6) alkyl, -0-(C

1- Thy 1r8zlekty<bn als&rélﬁieitd)ﬁ)neﬁiold)df treatifig er((ﬁme@&)smarq@cd infertility in

-NHCO- (C 1-C6 k
a fgn:{lg)cogipasglg c@{lglstre%ondgg ggfg}%rﬁ%e 15@ X’[Lfﬁ_}y(: étréo%)of a JNK
1nhﬁ>Yt%¥ %‘f’dr}éWr in c&‘h@@aﬁ&x with 68kr fv@litpaldesl , or - CONH-(C

- cycl oal kyl ; each al kyl, aryl, cycloal kyl, or

heteroaryl 0 tlonaIIy substituted with one or nore

R he anﬂenmé i llys refefBs o tau PRAMAFQUHCHDF ENRAFHIP D ﬁ%m%smg a JNK

the s bs R6 and
b %%E% a&%ﬁ% Q%PF%'%E%%% by BlecPlaplsRiERten

: : -NR7R8 - CONR7RS8,

- NR8C(R7, - NR8C02R7 COZR?, -COR7, -SM2-(C1-C6) alkyl,

-S2-aryl, -S2-heteroaryl, -SO2R7, -NR7SO2RS,

- SO2NR7R8; (Cl1-C6) al kyl, -0-(C 1-C6) al kyl, -S-(C

1-C6) alkyl, -NH(C 1- C6) al kyl, -NHCO (C 1-C6)

al kyl, -CONH (C 1-C6) al kyl, -0-(C 3-C6) cycloal kyl,

-S-(C3-C6) cycloal kyl, -NH(C 3-C6) cycloal kyl,

-NHCO (C 3- C6) cycloal kyl, -CONH (C 3-C6) cycl oal kyl,

het er ocycl oal kyl, -(Cl1-C6) al kyl-OR7, (C2-C6) al kynyl,

(C2-C6) al kenyl, -0-(C 1-C6) al kyl-(C 3-C6)

cycl oal kyl -C>a|keny| -0-(C 1-C6) al kyl substituted

1 .
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[0062] In another enbodinment, Ris wherein X is O S,
or NH [0063] In one enbodinent, R4 is -CO2H, -CONH2,
WOQEHANNMEOR7, or -CONRORLIO . [0064] In one embo@CWRISR06MET4SS
is -CO R2is hydrogen, R3 is -CO2H, Rl is biphenyl
optionally substituted with dne or nore of R and R,
R4 is -CONR RLO mis O, and p is 2. [0065] In another
enbodi ment, when R4 is other than hydrogen, the
conmpound or pharnmaceutically acceptable salt of the
. ntiomer wth respect to the
Br1§t§ﬂ?5% Bﬁ%ﬁm@?@xﬁag bound. [0066] | n one enbodi nent,
R2 is hydrogen, [0067] In one enbodinment, R2 is
Fighsedl: o dixpresiidn iof N-cadictrimagdi Eiitolt@attrfxﬂ-lsndo[nm&&lc talls (IZZ) Cells

? Egt I;gl;rﬁﬁ'ﬁeﬁag\’l?‘q ﬁﬁg [lrél@%l!&rl \qsl’qflg é}gg&j ﬁg@a;aﬁgmaﬁeg%&dgnd stained for N-
' nvemch&’fférlhsarﬂl' )ﬁGlEe@Qtlﬁ Oc&Wféns'ﬁseRfengﬁgF glg?ﬂ:g@ent microscope

(la): (la) and armaceut i1 call'y accept

t her etﬁphaswlqemteash arll fligrepérany Ipwtdreﬂ)efmamyg celbsi whleayINK inhibitor
bicycllc ar tricyclic..aryl, bigcyclic heteroparyl, or

e oy QPPER s i Son S Siiordn LHF soGebin ehioedkeigtrvas not
one ORlt8ieH &f8f trdBmat vitth HANNKWABMIRL | S Substitut ed

with nore than one of R5 or R6, the substituents can

be |dent| caI or different; R2 is hydrogen, (Cl-C6

._g.au_l@l ffeep-ofpy BNkeiyaibitqrcon iy ardgihy ol mémlﬁwrhke foci in

( CH2) %ﬁﬁ%én%ll]y Momeggslssmar%g 'T'hﬁeﬁég?\{g!gfrthfe JNK inhibitor

- ( CH2givearag la,dosé GF2) mngreg @\Fa@albyﬂl.ffer@t dfoyh the Vehlcle 30 mg/kg and
- O het l,, -Sar t l,, -NHa
- NH- ﬁég%l%@cgy ses s%@v%@;f %511 ﬁ%&%&%smw |esta¥llshed endometriotic
- CO hetgearyl, -SM2-(Cl-C6) al kyl, -SQ2-aryl,
- S2- het er oaryl - SO2NH ar yl -SOZNH- het er. oaryl

- NHSO2- E Cl-08) al kKyl, -NHSQ2-aryl, -NHSOr het er oar yl,
Figumi3c of of H{:@)ﬂhbltt@r oar Wokme@(}ﬂ—leadqmemotlc _like foci in the rat
- CONH- het er.q C6 Kk
-5 casgeRy prodf i bR ifiviel JedSed erlep B gpnammatory

al kyl cytoldabHIGh; B- ai[kl/(b and 0[CPCL ﬁrt%)sﬁd/&ﬁ&ﬁbﬂfd/fom
-S-(C3- 06) cycl oal kyI - NH ( C3- C6) cycl oal kyl ,

,-N IoaIkI or - CONH ( C3-C6)
_gg_y_@_ oF ﬂ@g,q of ﬁ%}&p‘;@y lon Cé{ﬁcglqmes ay éhedamt(water@rhorn in experlmentally
heter ti 0 0 f
Rt L ARRAL SPUIRALLY 5 95L S0 D RO tine
t he samegsidmamSSObeanecﬂJe i dentical or d| fferent; R6 and
R12 are each independently hydrogen, hal ogen, -CN,

Figdréi% %5&%8': gﬁ\lﬁg%\ﬁl}) Ogé?Rgﬁ e&l\ﬁgfﬁzﬁy g@cggléiit efdomptyigsis model. .

- SQ2- qfsbment A RENGK ORMWitor 1nRe¥dRdd NINREPRHBity compared to the
- SO2NR7R8; (Cl1-C6) al kyl, -0-(C 1-C6) al kyl,
- S- ( Crelidy trghtkg BIOUDNH- ( C1- C8) al kyl, - NHCO (C 1- CB)
al kyl, -CONH (C1-C6) al kyl, -0-(C 3- CB) cycl oal kyl
-S—(C3-C6) cycl oal kyl , -NH-(C3-C6) cycl oal kyl ,
-NHCO (C3- C6) cycl oal kyl, -CONH (C3-C6) cycl oal kyl,
het er ocycl oal kyl, -(Cl1-C6) al kyl-OR7, (C2-C6) al kynyl,
Des¢riiaicn6f the loeantion - 0- (C 1- C6) al kyl - (C3- C6) cycl oal kyl
-O al kenyl, -0-(C 1-C6) al kyl substituted with aryl,
aryl, heteroaryl, -(CH2)n-aryl, -(CH2)n-heteroaryl,
-Oaryl, -Oheteroaryl, -Saryl, or -S-heteroaryl; each
al kyl, aryl, cycloal kyl, heterocycl oal kyl, heteroaryl,
al kenyl, or al kynyl optionally substituted wth one or
nore of R 3; R7 andR8 are each independently hydrogen,
(C1-C6) al kyl, aryl, heteroaryl, (C2- C6) alkenyl,
(C2-C6) al kynyl, cycloal kyl, -(CH2)n-aryl, or -(CH2)n-
heteroaryl; or R7 and R8 together with the atomto
which they are attached may forma five- to
seven- nenbered cyclic group containing up to 3
heteroatons selected fromN, O or S; RO and R10 are
each |ndependently hydrogen (Cl C6) aIkyI (Cl-C6)
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[0080] In one enbodinent, the invention is directed to

conpounds of the Formula (Ib): (Ib) and
woheomacwsot i cal |y acceptabl e salts thereof, WheCceius2066/027455

Y, and Z are each independently (CH2)n, O S, NR7, CO,

or S2; or X, Y, and Z form & benzene in ring B; ring

A and ring B are each independently optionally

substituted with one or nore of R5 and R6; R2 is

hydr ogen, (Cl1-C6) al kyl, (C2-C6) al kenyl, (C2-C6)

al W@%llow&%%}ig?%&% pg)_{'ldé? H%félﬁgngrg dt {ﬁ@)vaﬁbﬁ%hhenﬁéallrﬁowues that
mah@tup rthe ﬁympour(cisl-@pm“dmgyﬂo the @ﬂdﬁ)lma laed eromtgdded -t@-applyl yniformly
thro%k}_oe{ ﬁlg?%%}r(&fcatlorbgc{ eflna%}m ?qi%r? %ﬁi@%? )ﬂxpre)éély set out definition
provides AkidepddfinitionoR2- ( C1- C6) al kyl, -SQ2-aryl,

- S2- het eroaryl, -SO2NH aryl, - SO2NH- het er oaryl

- NHSQ2- ( Cl- C6) aI Kyl , -NHSQ2-aryl, -NHSOZ2- heteroaryl

- NHEcKCarglky!l”. o -th eatllgflogpyps having 1 to 6 carbon atoms. This term is

y] d%yéér()&%hh at rgl;f?@f,ym,( & O%Gé%)lgclgﬁ éwl n%u y(i:r 1sg§&tyl tert-

buty NGOt Gl-peity 1, al-hexhl and@hdNikd, C1- C6) al kyl, -0-(C 3-C6)
cycl oal kyl, -S (C3-C6) cycloal kyl, - NH-(C3- Co6)

Cé%ﬁ"’ %ef(%ti) %séé?@%cgrz)gggglcgq%:gg}y(‘lhcagf)r;pp of from 6 to 14 carbon
&Y HaQ oKy | t a [ t
atoone a9 gkm) rsmg‘?é r%g &! §O ﬁ%'nyﬁ Ry Rﬁﬂgiﬂé% géftx’ciﬁ?&%&e glhgnéjt(%q@., Mhaphthyl).
Prefesred arylanclodeptiRgyl, nh;dltb)dblﬂtenaMmmyhamhhe bike.i denti cal or
different; R6 and R12 are each i ndependent I y hydr ogen,

ccﬁl%%@lkypﬁlﬁg ’C%J-:}? to HRMi%dueé%i}mg su%s%s[hent, including

benzBOphdnehyCand tlele, - SO2-aryl, - SC2- heteroaryl \
- SO2RY?, -NR7SO2R8 -SO2NR7R8 (Cl- C6) al kyI - 0- (c ‘

al kyl , (CL- C6) - NH- ( C1- al ky
-N% eﬁ}X erémlmono Hhe@aoma% Ry P bwyehf( ef @.tr@a"yhc fused-

|
gg%égérggﬂo@élnc grﬁp( %zlgél)ar S (%(:cf(ﬂﬂ e&o%g%@%s&w%e optionally
SUbﬁyuﬂedap)kqdyl pmcdybcﬁaqﬂ,o&hmh, imid@dol @5 )oxakdyl, -iERezolyl, thiazolyl,

kynyl - 1, 0§41 .
oot ey cprear: LRl L 2grradrel) 124-oxadin
zobal k,zls @x&ﬂ&lzblylllt pg 4%%&@% ]6 ?é rartﬁhzmﬁeq @rﬁﬁr[a)ﬂnyl benzofuryl, [2,3-

CH2) n- ar y
bty Thesayikob i, bavzothnyh (Henaatrigoiyls sheaotjeny, ndoy),
k \ 1.eroa
1smﬁ’z?c¥t %&?}11 %}%%}{ﬂ?&ag L F %{fa@otly% a}p@? l(Jilyf O8d n%cetiglagcﬁlgl benzoxa-
zolyip rqmmmzﬁ{yﬁ qﬁihaaﬂdlyRS p&iaazﬂ@l; h ﬁullﬁdﬁaﬂﬁﬂ'dle ﬂidn;ﬂmyl napthyrldmyl
et er oar

(Cl- ar yl 06)
Pyrlggl%e‘ﬁglepyné 30&? WﬂﬁwrldYéy EVEdelhA- b]pyr(ldﬂz) <a+115<91yl isgfuinolyl,
) 7 t
tetraz()gll'lz SrB 7 IgecEﬁﬁkB/@g%dugnrog}ylat%t % 2’?38&%89(&&@1%0\1\#1 {})L&ﬁ’l ld pteridinyl,
Carbgwﬁfhxnwhmledbmhumom oup containing up to 3
het er oat ons sel ect ed fromN, O or S5 RO and R10 are

eak)}I o ?ﬁlgﬁelﬁer 5% I)Yy eﬂe dr o%(% 51@9) grg?‘%f}il KX% @F‘e eroar}h substituent,

incledifg gaﬂﬂwﬂnethbretzemmymheth}ﬁ C2¢1@8Inda1-B Bﬂ%éthyl @b tHelike.
al kynyl, bicyclic aryl, tricyclic ary bi cyclic

heteroaryl or trlcycllc het eroaryl, each al kyl, aryl,
cycl oal kyl, or heteroaryl optionally substitut ed Wi th
one or nore R12; or R andR1OQogether may forma fiveto
seven- nmenbered cyclic group containing up to 3

het eroatons selected fromN, O or S;Rl1 is aryl,
heteroaryl, or cycloal kyl; R13 is hal ogen, -0-(C 1-C6)
al kyl, -CO2H, -OH, -CF3, hydrogen, (Cl-C6) alkyl,
aryl, heteroaryl, (C2-C6) al kenyl, (C2-C6) alkynyl,
cycl oal kyl, cycloal kyl substituted with -OH, aryl
substituted with -NH , aryl substituted with -O
(C1l-Co6) al kyl, (CH2)n aryl or -(CH2) n- heteroaryl ;

NN A o o o

»—)

exen
a
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C6) al kyl, -NHCO (Cl-C6) al kyl, -CONH (C1-C6) alkyl,
-0-(C 3-C6) cycloal kyl, -S-(C3-C6) cycloal kyl,
wolhd7(0B626) cycl oal kyl, -NHCO (C3- C6) cycl oalPkylus2006/027455
- CONH- (C3-C6) cycl oal kyl, het Lr ocycl oal kyl, -(C1-Cs6)
al kyl -OR7, (C2-C6) al kynyl, (C2 C6) al kenyl -0-(C
-1-C6) al kyl -(C3-C6) cycl oaI kyl, -Oalkenyl, -0-(C-C
6) al kyl substituted with aryl, aryl, heteroaryl,
-(CH2) n-aryl, -(CH2)n-heteroaryl, -Oaryl,
- O-eiGyraiayl”, refeffoydlker! groﬁp??ﬁe?ér&ﬁgllﬁlavm@ ?FJP? 3tk ¥l carbon atoms

arvyl %/cl oal kyl, heterocycl oa et er oar
anctahw@nw legyt lapk%yes @li)ttlk@tyélutl;atmab@t |Rr@1ﬁemlbla/\alkbnyd> meowps include

e GG R TG SRECPRE R oy

(C2-C6) alkynyl, .cycloalkyl, -(CH)n-aryl, or -(CH2)n-
het‘€s-Gaajitenylo laryIRV rafeeiR% t@%&-ﬁlﬁén %rbuﬁsh ﬁaﬂhg Mt @ryl substituent,

ich they are attached nmay forma five-
é\gt}gnz by agg s likegr oup cont ai ni ng up to 3

heteroatons selected fromN, O or S; R and R10O are

:Iaﬁ@f C%_'ﬁ&g%d ﬁ@fegc}érﬁy d{e?%?nt& @bg %%6&134 l§¥$1%ps( %\nggﬁ )a heteroaryl
Subefyfclbmamcmdmgﬂaﬁepﬁahyyl)vm%ﬂ:@)e ldtekenyl | (C2 C6)
al kynyl , blcycllc aryI tricyclic aryI bicyclic

het. ar c het er oa ach k ryl,

Cy S E & Rlhny relet @531 E5181 SRt Baice Bom 2l §ietipon atoms
andOh&vifg atéaet RiP sit@yr oﬁﬁlk?ﬂfl MsetukABA! PRIFMRY alkghyD ?rou s include

fiveto seven-nenbered cyclic group contalnlng up E

ethyl &(shiOrBropateyt -68LCeb) NndThe lke.S; Rn is aryl,
het er oaryl , or cycloal kyl; R 3 is hal ogen, -0- (C r C6)

T

inclugtmlgqﬁbxk}glbthqu:ﬂ@hdaie]qme substituted with -OH, aryl
substituted with -NH2, aryl substituted with -O

rC el tetounl ITRih o cinbarlRehl], SRy Shavelpia. heteroary

subst@&\dhl%ncluﬁﬁéﬁlé)ﬂﬁ%n y1 &R [0088] hi anot her
en‘oodl ment, when A?}lggl ot her ﬁ%an hydr ogen, the

npound or pharmaceutically acceptable salt of the
%o@qul@llm r@ﬂ@n@nw@wed/warhomhp@mun of tﬁtmm 3 to 8 carbon

atox%ﬁm{l‘%agmgﬁ r(frli]g ? &c?q%ggagogwi%od r}g:s' (e g norbornyl)

Prefosrdd ogﬂmlkﬁ mc_slude anrtbprash E?a, ohé&xyl, (a@lf&mﬁ%alﬂle Tk,
anot her enbodi nent, R2 is hydrogen; and Conpounds of

th For Ia lfl) 092% In one enbodi nent, the
5% ‘?ﬁ%ﬁ i eYgioplkdt e dfetess cionfouhealksk gmEPFORating a cycloalkyl
subsfh't&@nt 1ﬁélga1n§@9019ﬁ@&ffﬁ&ﬁﬂt b%ﬁéﬂe‘ﬁ’a@fgﬁg@t i tﬁﬁ $@bts

hereof, whérein ring A
|ndependently optionally substituted MAth one or nore

f“I’RECTQ%@ICRIkYﬁ?Z r¢fershipde dgePe-cyclobli@h )graik yécordifig t@8he definition

abo@é ak.fg f %23 gg")]ﬂ glalf% 'a_Fe re&%by@ita%gﬁ%fﬁo%p ﬁ(om the group

conmﬁng%Rlo SRSNRS; RI Yking hedffedany |hydrdgeh2di - @F @} salkyl. Preferred -
O[;r% Eeteroar yl, -Garyl, -0 heteroaryl, aryl
heterasy pligplky argalude. NpyEpldine, mphrectlée,oapgaprazmo (emethsipiperazine,
CO heteroaryl, -SO2-(Cl-C6) alkyl,
mor@ll&w?a%ndﬁﬁ@h%@ het eroaryl, - SO2NH- ar yl,
- SO2NH- het eroaryl, -NHSO2- (Cl- C6) al kyl, -NHSQ2-aryl,
- NHSQ2- het eroaryl, -NHCO aryl, -NHCO heteroaryl,
-CONH-aryl, -CONH heteroaryl, (Cl-C6) alkyl, -0-(C
1-C6) alkyl, -S-(Cr C6) alkyl, -NH (Cl-C6) alkyl,
- NHCO (C1-C6) al kyl, -CONH (Cl-C6) al kyl, -0-(C 3-C6)
cycl oal kyl, -S-(C3-C6) cycloal kyl, -NH (C3-C6)
cycl oal kyl, -NHCO (C3- C6) cycl oal kyl, or
- CONH- (C3-C6) cycl oal kyl ; each al kyl, aryl,
cycl oal kyl, or heteroaryl optionally substituted with
one or nore of R, and vvhen R5 is substltuted W|th

o o [——. . " .. o
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nis 0-4. [0093] In one enbodinent, R4 is -CO2H,

-CONH2, -(CH2)nOR7, or -CONROR10. [0094] In another
wenhardhineat , when R4 is other than hydrogen, tReT/US2006/027455

conmpound or pharnmaceutically acceptable salt of the

conpound is the S enantiomerl®ith respect to the

carbon to which R4 is bound. [0095] In one enbodi nent,

R2 is hydrogen, OR4 H, and R12 is -F. [0096] In one

enbodi nent, R is hydrogen; [0097] In another

e”*@p@ﬂ@l‘kl’ 'ﬁ%teko%g@%g koge nref@x@dcwm@fr@issamﬁ tEﬁ)ups having a

Fornula ( I n”anot her enbodi nent,

heterm'}@maﬂlqrh qnbsixtuﬁe,slrwbxdmgj Be(d- p(ytrohﬁ@y]g@;hm|ﬁhmpg)hoh(1y1)nethyl (1-
har, ut| cal | ept abl e salts thereof, wherein
metfy 5 ﬁ‘gﬁl}’ l’tﬁ ’3% g(ﬁyl substituted with phenyl
heteroaryl blphenyl bicyclic aryl, tricyclic aryl,
bi Wﬁbb)@”h@fe@gtaaﬁyémupLc(cr))cmcI i ¢ het er oar yl, each

optlonally substituted with one or nore of R5 or ,

and wh is sybstituted with re than, one of
“Crﬁeagybggrbp {egeré 34a GeCi-alkit groups Haviges3 gﬁ@m{y s’g\,éstltuent

inclhﬁw@%{a?@%ﬂ%féﬁﬁm 1i E(ylor (82( EIB)l aolES;(eg?/lkyl (C%SCiB;

aryl, heteroaryl, -(CH)n-aryl, -(CH2)n-heteroaryl, =
- O‘z&c}y’l’ refes tuetlmr gauy | -C(OFRr yhere 5B m@u@qsoﬁg yIC1- C6-a1kyl Cy-Cs-

alker@g, QI&%’ eqi@%}{zl%yrll’gt %gzég(-érflc%l%?al( f%iatero)c rf!flgyl’” “%r yjheteroaryl”,

“C=CERIKPe 106515/'“0 RN Bétvoar S%y‘ED@M(eﬁﬂaEWI” “Cy-Cg-alkenyl
o I\ﬁ(—lxélog ?,}5 allE%I - NHSQO2- g? - NHSQ2- het eroary.

I
heterdiH@, anyI—CG alknm aml” “@a@ralky@@qmg@ry]” “Ci-Cg-alkyl cycloalkyl”,

« er oa £ Cl-C6) al kyl, -0-(C 1-C6) al kyl,
Cl'%ﬂ&f‘éim%ﬁ%ﬁlmy‘ ‘NH- (C1-C8) al kyl, - NHCO- (Cl- 0B)
al kyl, -CONH (C1-C6) al kyl, -0-(C 3- CG) cycl oal kyl ,
- S“(szea-@ﬁ()yl 8401 eddrk yo CI.G},HJI(}@;@)} hevyiog ealakyl substltuent including
E OZ cycl oal kyl, -or - CONH ( C3- C6)
2- a@;ﬁﬂl@% k‘ﬂ"he &h alkyl, aryl, cycloal kyl, or
heteroaryl optionally subst ituted with one or nore of

RE, « Ao e iR toSth%%%&p L@t@@)merdmnﬁcma@nmnel R@-,alkyl” “C,ye
the ‘substi tuents can identical or different;

Ce-Blkendr & Gaelcdalkyrddp “ﬁid-é};tqyylop,%]r” Gagteropysiondier ‘eag'\y’ ¢ heteroaryl”

“Cy- (%Q:F %&ﬁyﬁl\ﬁs%&f' %@Q‘oa R7E§j bgﬁ?glé{ﬁ%\sl” “Cg C(, alkenyl

hete ar‘}(ter6-§@nyfle§u§?P’Qamlcﬁ-almmctereﬁmm&;yalkyl cycloalkyl”
NR7R8; (C1- C6) al kyl, -0-(C 1-C6) alkyl,

“CprGer aksyl keasrogyqlealkyl”.NH- ( C1- 06) al kyl , - NHOO- ( Cl- CB)

al kyl, -CONH (C1-C6) al kyl, -0-(C 3- 06) cycl oal kyl ,

- Se ! k@0 ¥rotys hoahk vh, acyloxy substituent,

F@ @le ?Q@cﬁdgwowé%ﬁ% iz{C6) cgcl oalykyly

inchﬂtrgb(};cetydmdykqthyl and C-138) al kyl - OR7, (C2-C6) al kynyl,

(C2 06) al kenyl , -O-(C 1-C6) al kyl - (C3-C6) cycl oal kyl ,

LS S e Pl i RSB ey e

“cz- &-aﬂdjfhyl”' Ochet.a5yoRaNy1”, ‘$&ﬁ¢tbcydkralk}$ hf@trgr’pamytemamah “C1-Ce-

cl oal kyl, heter oc oar ”

alkall krer Yo ércaaithe@wl né&f2re- @ w Wﬁ &w&?&’ﬁk )it‘}iemaryl

nore of R13; R7 andR8 are each independently hydrogen,

(C1-C6) alkyl, aryl, heteroaryl, (C2- C6) alkenyl,

(C2-Co) al kynyl , cycl oal kyl , -(CH2) n-aryl, or -(CH2) n-

heteroaryl; or R7 and R8 together with the atomto

whi ch they are attached may forma five- to

seven- nmenbered cyclic group containing up to 3

het eroatons selected fromN, O or S; Rll is aryl,

heteroaryl, or cycloal kyl; R13 is hal ogen, -0-(C 1-C6)

al kyl, -CO2H, -OH, -CF3, hydrogen, (Cl-C6) alkyl,

aryl, heteroaryl, (C2-C6) al kenyl, (C2-C6) alkynyl,

cycl oal kyl, cycloal kyl substituted with -OH, aryl

substituted with -NH2, aryl substituted with -O

(Cl C6) al kyI (CH2)n aryl or -(CH2) n- heteroaryl ;

~a - o S
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bi phenyl - 4-yl ) carbonyl]-L- a-gl utam ne,
1- benzyl -i V2- [ (3' -ethoxy-1,r-bi phenyl -
woly@wanbwayl | - L- a- gl ut am ne, N1-benzyl - 2-[(2' Perhisx006/027455
1, 1?- bi phenyl - 4 yl)carbonyl] -L-a- gl utam ne,
i V1-benzyl - 2-[(2',6' dlrrethy‘l-l
, 1' - bi phenyl - 4-vyl )car bonyl]-L- a-glutam ne, N2- (
1,1 -bi phenyl -4-yl car bonyl )-i Vrl -cycl opentyl -
a-glutam ne, 1-[2-(acetyl am no)ethyl]-
“OMEfallyaiy] piNeng)-CdalyaaihbeRyI L CACGIK AT BBaliy1”, “C;-Coralkyl

hﬁ%“ﬁwagaﬁgﬂtylL/% (1, 1" - bi phenyl -'4- yl carbonyl) -

-(2-adamantyl met hyl )-L/2- (1, r-bi phenyl -4-yl carbonyl)-L
- afgl@{}aﬁ@lnﬁkoﬂy”b?éf@r)éltg (? 4@ aﬁc?ﬁ (ﬁ%dh;zﬁ%}%%ﬁgﬁ%gtgpﬁ}rl_‘_substituent,

| ut am ne benz
1nc§11cgng12@th0ﬂg¢th§[l- ebldrtheyhke
2-[4-(1,3-thiazol -2-yl)benzoyl]-L- a- gl utam ne,

2 (“ 11% x%l %E %12’ 4%¥| %)agh%og oluz)_ (il(b()éi{n\?villgrgxf{qigltzl <|35) “Cy-Ce-alkyl”,

“cz c@am_eﬁwg 4‘%@;&1&2@1/* 2i‘1d!Jc&L8yc(o?au&1’dl MSQEOUPIGIN I E “aryl”,
“hf’é‘?rﬁﬁréf?ff’ I“C4'C€6’r9é1@fll9€ﬁﬂ” Py “Ci-Ca-ahkel h@tﬁgﬂ@t}ﬂyl “YCytGs-alkenyl aryl”, “Cy-Ce-

T R 1

cyclodliyd? gt ryd-alkyl neltaradyblmudyl’z 1- (I - napht hyl net hyl ) - L-
a- gl utarri ne, 2-(l,r-Dbi phenyl 4-yl carbonyl)-A rl -

3 “
( lﬁ}? Bﬁ%ﬁ%alf?ﬂnéf air/nfonﬁ%vca_akkzl gipups heting pry alkoxycarbonyl
|
S“b@“‘?‘%ﬁ“ngﬂ‘%in ;wcaw i dbengtons

- bi phenyl - I?i%l car bony
1- (érmncsathon St Fdsy b@nﬁ}ﬁl Brdup an(DlN&Rﬂ eherd@a¢h R,1R’ includes

indgieﬂpéﬁym l:}y@%ée%; bQ?Y—%—-a}}ﬂé‘n( 2‘CA' (fj ﬁ(hlg ggs‘ﬁ} &-alkynyl” “C3-Cg-

cyolba[léf-l (.t Hétéruoymk}ﬂ’qx%}ﬁe n‘éhétérf)é-ryl”a"‘@hl@gad]kﬂ @ryl” or “C;-Cs-alkyl
aroon

herdrbag Y% 1 o THGHRA ROy ) Soriopd ot hetegpomy it GeCeikymy] aryl”, “C

Ce-alkimlhetBloRRANYIC; 4, » .

6 y %I;}lr % > 399}3@ st al lc?fclgalk 1 Cch%alkPII l%etero%ycloalkyl
- -blghenyl 4 ylcarbonyl) 1-(4- phenoxybenzyl) L-

a gﬂhu@aﬁllkﬁ amm@c@bonyl” refers to C;-Ce-alkyl groups having an aminocarbonyl

substiltgt% oxlgcgﬁﬁgmlf Xoé)alaoagf]a%tﬁﬁ]eandéh? ike,

11 - bi phenyl - 4- yI car bonyl )-iV1-(2, 4-
dl hﬂactyltmmmbémz&ts) toLtheagr@h LNR(L"(@)R where each R, R’ is independently

: “ I phenyl - I car on 1)
hydﬁ)&e ’o rfgay?flﬁlll G y E, “Cz( Ce- alkynyl” “C3-Cs-cycloalkyl”,
“HeN?%%}Jcédrall%}?nzy yl “ffé’céfb{rg{”baﬁx ld allel ]ar§'l3 or “C;-Cs-alkyl heteroaryl”,

“Co@-alkeniyl - tar)ﬂhenwz-@e—ylﬂ{e@ﬂbdmydmaryl” “CZ-C6-alkyny1 aryl”, “Cy-Cg-

alky,%l(fhgfﬁ%_{ L’;‘:‘&S@ lgyé%rﬁb)alkyta “E}y &u#%inlwﬁ] %etero_cycloalky ”

(trifluoromethoxy)benzyl]-L-glutamanm de, N2- (|

, 1' - bi phenyl - 4-yl car bonyl ) -

5- hydr oxyNL- [ 2- ( 3- net hoxyphenyl ) et hyl ] - L- gl ut anam de,
2- (1, r-biphenyl -4-yl carbonyl)-iV 5- hydroxy-
ASAS—trinenoxybenzyiyL-gIutananide, 2- (I

" - bi phenyl - 4-y|carbony|)- A~ (SM-di net hoxybenzyty-L-
-glutamne, iV2-(l ,1"'-biphenyl-4-ylcarbonyl)-iV
-(3,5- di nmet hoxybenzyl)-i V5- hydr oxy- L glutananlde
benzyl -i V2-[ (4" -vinyl-1,r-Dbi phenyl -

)carbonyl] L- a- glutan1ne

(1'J" - bi phenyl ~-yl car bony™- N'CS*-di et hyl benzy”- L-
- gl ut am ne,

-benzyl -iV2-[ (4l -ethoxy-1,r-Dbi phenyl -4-yl)carbonyl]-L
a- gl ut am ne, |V1 benzyl hQ [(4 - pr opoxy-

L

SO .>“i'.‘"“°"
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L- a- gl ut am ne, 2-(bi phenyl -4-yl carbonyl) -

1-[2-(4-pyridin-2-yl phenyl)ethyl]-L-aglutam ne, 2-
wopbevwyizd- yl carbonyl ) - 1-[ 3-(di net hyl am no) bepreyius20106/027455

a-glutaniine, N2- .

(bi phenyl ~-yl car bony”-"- CS. Sdi phenyl propy”- L-

a-glutamne, L - biphenyl - ylcarbony -iV

-di net hyl buty -L-a-gl utainine,

L~- Cbi phenyl ~-yl car bonyl ) -" 1-

i SUpF 6pylkyL aa:yginuha’m Reers Litr ((b)lL(pJn@lnyll gé%owsc HaRBIEY lah- acylamino

4-yl methyl )-L- a
S“"é“%@% %»I?a}ng@y mr%pd?@dﬁwryo)ethﬂ@nd the like.
-di et hyl -L-a-gl utam ne, N2-(biphenyl-4- ylcarbonyl)-

- :I: b s T
(g{ﬂgrde%nglgfeiyﬂgﬁgggﬁuk W@W@re ddch R, R’, R” is independently

hyd(ag'enf or @I-(E)a qdh}elﬁyl “4325:(]36)-81(&5!)&1] L“CaCglailtyapi”| nesCs-Cg-cycloalkyl”,

43 9C
HGP R ey SRGHBRT - A Gt i ora Gr- Geallyheteroary”,
“C J@ - e 2 ) 13 99 7l -
2(46 éllf@%d?m II'II’IIg enyf@g QH&@MID IIRI:t(er)gryl CaCe: allﬁynyl aryl”, “C,-Cg
alkypzﬂ\etgrcpm@hy ACy Rkt %@h;alllyy-l” 1 -&{adlkyl heterocycloalkyl” and where R’

andIl% ol It(%gg R gﬁn& tIII% n@}? Ic%pt% |t<3 %Jlft%hy Iare} atIacﬁ‘ecP cIéI;l %}r)r‘lugr?ally form a

3-8 hiémbmtdhwsetbcmmyﬂrﬁl yl )ethyl]-L- a-gl utanine,
N2- ( bi phenyl 4-yl carbgnyl) 1-[2- (4" -

henyl| I hyl ] - I
m%H; %kgﬁ eEpIIcig gléeﬁ‘géﬁ{m & - lfyg ggrglligsagla\ggg an ureido substituent,
mCIMIH%QgIIJE%IItﬁﬁmIII%ﬂB nﬁIngléIII@gIeﬂf yl -L-a- gl utam ne,

Eblphenyl 4-yl car bonyl ) -
‘pnfino’pyafendito the gIIOppeMRB ‘ewhgrk Jeath RaRglisiimdepemtently hydrogen,

113 | LN 11 - 14 9
Ci- %tIﬁg& II e%gﬂ ?IX ?gy(lé%qlkwl C3-Cg-cycloalkyl”, “Heterocycloalkyl”,

aryl’yzhétbto@mﬂweﬂc&lélﬁ r R9IYdr) “C-Ce- alkyl heteroarjll” “C,-Cg-alkenyl aryl”,
wm {2 -(trifluoromet i phenyl - S-
CrGiolinihhatesona. Coi oty 42915 S boalpsihetoroaryl”, “Cy-Ce-alky]
2 t p I gI N
1 ;
cyc %al%%l @I l’qe eIIIY lfééawr)é C-III?IIk)ﬁll’ %(;%erg R and R’, together with the

mtrogbﬂnymyh IctD phlﬁnlylth@- yile) areichad, Joah -opdiogdllyt &0¥Ne,3-8-membered hetero-
l 3 kil enyl - 4-yl carbonyl )- 1-(3-pyridin-

cycloalsY'y zyI) L- a- gl ut am ne,
2- (bi phenyl - 4-yl carbonyl )-N1- (I, | -di met hyl - 2- phenyl et h
yF1-Cg-alkyl ammo” refers to C-Ce-alkyl groups having an fmmo substituent,

| ut am ne, ﬁl/l-4 yl carbonyl') -1 V1-
lncmdmm?gﬁbnymhqhn}’D@ih}"I@lnﬁﬂles ikeyl ] - L- a- gl ut ani ne,
2- (bi phenyl - 4-yl carbonyl ) - 1-hexyl -L-a-gl utam ne,

I'I/ﬁy IR BII?H(%‘I rA“’['ers1 0 p%@%%z(fliylbi%rlh%ng#i r{gxld%ohdmyl imidazolinyl,

imidaz(dbylphﬂnl&hyMrwind&lhbﬂj’Mr)izdleyl pyrrolidinyl “Acychc amino” refers to the

I 3-tetra )-L- a-glutam

grou *E‘Iﬁlgh‘éfhﬁlie %CIIII%aII b’érI?IIf)Pen‘.iFn(dZ IIY(SIFCIﬂﬁ’BIqrn ‘C1-C-alkyl” or “aryl” or
c t Ryl ¥ t »N h-carbe »
hettﬁ'oé&g?h%gr O(;J(I'-?‘EL K gl ﬁng]t h%I e?% ?%ﬁlﬁ?lerﬂéIerrcéar 1 a(Ir nycIlgzﬂkyl , or
“hetq_gb@c(cbullgﬂ’émpd dswkafalstior@lb)ammomum group -N* RR’R” such as defined
here1 1%2 (4-fluorophenyl)ethyl]-L- a-glutam ne, 2-

IIE) eernyl 4-yl carbonyl)-i V1- [2 (2 fl uorophenyl)e%]-L-

a- gl utam ne, 2-(biphenyl -

yl carbonyl’) - N1- [ 2- (4-chl or ophenyl )ethyl]-L-

a- gl utam ne, N2-(bi phenyl -4-yl carbonyl)- 1-

[2-(2-thienyl)ethyl]-L-a-glutam ne,

N2- ( bi rhenyl - 4-yl carbonyl)- 1-[2-(2-

chl orophenyl ) et hyl ] -L- a-gl utam ne,
AN~ (bi phenyl -yl car bony”- - hydr oxyhexyO L- a- gl utam ne,
N2- ( bi phenyl - 4-yl car bonyl ) -i V1- (5- hydr oxypentyl )-L-a-g
| ut am ne,
3-[ (bi phenyl - 4 yI rret hyI )am no] 3 - OX0pr opan0| C aci d,

L
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tri met hoxybenzyl)-L- a-glutam ne, 4'-{

[((I'S)-3-carboxy-1-{ [(3,4,5-
\VOQmWthmxybenzyl)an1no]carbonyl}propyl)an1no]PCTnmzmmmzwﬁs

car bonyl } bi phenyl - 3- car boxyl i ¢ aci d,

N2- [ (4] - et hyl bi phenyl - 4-yl )I?ar bonyl ]

L/-(3,4,5-trinmethoxybenzyl)-L- a-glutam ne, -

benzyl - N2- [ 4- ( 2- napht hyl ) benzoyl] -L-a-gl utamn ne,

JV2-[ (3", 4" -di met hoxybi phenyl - 4-yl)carbonyl ] -

'\L“%}Trﬂmﬁuﬁl”'r%ﬁ‘@w&ﬁﬁ%l}) cHﬂrgeﬂ gbw ANTRRR”, where each R, R’,R”’

- di met hoxybi henK - ) car bonyl ] - teyl”,
is indeenderily, r‘IGIe@h@H&yb’ N8t Qe-alkeryl’g| L@Hﬁﬁ Alkynyl(; “Cs-Cy-cycloalky

“Hetflpgycrlgralfggx, ti %fi%{gﬁﬁgl’b RE ngll'cﬁ allfy)l Chg’; 5%% II” “CZ-CG alkenyl aryl”,

“Cop- QIkHﬁ}ﬁ'HeEh%arPl‘ I‘C?dﬁmﬂ{y‘i}yl Q@I’hyC)-CGNIkynylheteroaryl” “C;-Ce-alkyl
?E)I car bonyl gI ut " b the

cyclda‘I‘kXI’l’,, ICdCsrg ki) | hegerpdis l@tlﬁym} ret E +and R’, together with
met hoxybi 3.8-membered

nitrogen [a((%%er/\ (P P’ﬁét 4he¥’yb| phagt(r% g%%'%ﬁfm% a membere

heterobbdl&alllyldiﬂ”gﬂt hyl - 2- phenyl et hyI) L- a-glutamne, -(1 5l
|nethyl 2- phenylethyl)

N ClalishroRmyn I p ERg 40 bt | %@“P%}gd"ﬂ{(%a " fmmonium

%H]thé—hk@ gl utani ne, N2-(4-

substitdFt %ﬁnzo@ﬂyhﬁom&%@éﬁg hyl - 2- phenyl et hyl ) - L-

a- gl ut am ne, (1S) - 1- benzyl - 2-_ _hydr oxyet hyl ]

- NPlalogewhefars tmﬂmrcaﬂﬂtb@ﬁyblpn@ané igdq @tamSne N— [(1S)-

1- benzyl - 2- hydroxyethyl]

H-fl uare ted from H, “C;-Cq-

B SR o BRp U AT O Rslted fom 1, °C

alky®, Ftytealrel” @hl:(stltwcaﬂ amﬁnﬂmldgenmyé ¥- an —OSO,-CF3 group, Cy-Ce-

Né 4 hydr OX bl p 4 on 3 13 57 113 2%
atkensg (bl [ ey B o IRl A gyl “heteromnyT”

e hcy &Bé} 175 dc Q"kb‘ﬁ n‘hﬂyﬁ’” “C -C alkenyl
Cry %Ka[“iyé arg } %g(f}%?gﬁéﬁ ¥ gu )cza(?%or,l ﬁim e Ik P,
hetebafy1?) dCfré)zIamynyIZ-apﬁé,nyCe ﬂlgynymeg@r@qr aniee-alkyl cycloalky
« fl uoro Jret hyl bi phenyl - 4-yl ) carbonyl] -
C11@6(agkyih8t6¥‘399’ﬁ18f‘]ﬂf8;<ybenzyl) L- a-gl utam ne,

N2- ({4'-[(3,5- dinmethoxybenzyl)oxy]bi phenyl -4-yl

}G‘(@llrlt@agélk})l léhlfé’ny‘lméﬁ’t réfemt hoXxghEpalky) - troups hgvingasi selfonyloxy
- adanant

met h
subs(aqng.dnclpqiag ﬁdﬁﬁ&éﬁ%ﬁ?ﬁ%%%@% Pph IR ikes.
yl }car bonyl )-L- a-glutam ne, N-(I-adamantyl nethyl) -
B( i Xy I ik phenydleded | from H, “aryl”,
}cas{% 1 &E-S 4 %E(%@% n%@pﬁzy‘ )ng:éphenyl - 4- FeeTT
“hemkaaaylbofcw Ts- a]klyﬁ’et y4Cs- all(qﬁ” pﬁuéﬁ;tu@dh\ylﬂ) hplogens, e.g, an —SO>-CF3

| ut eC LLt 4- « ”
groumg@]; C? F‘?ﬂéﬂ[ hylé Zéli)zﬁl ot h%l ? Eﬁ:&f&}ﬂ( 1! Hétér‘é@};cl?&a!?Wl} ) aryl”,
“hekél'é&%yll,' < nelhylr 1’meiul®6tmyl)hetemaryl” “c2 c6 alkenyl aryl”, “Cy-Ce-
betaroand rﬁf% w2564 bOnM @}F roaryl”, “Ci-Cg-alkyl
alkealygl betervaryd” HCo- alhyrmét rayy 2- e gt PIFYeT
cyckpa ké’i{?, [‘ﬂ-gg-glkytl BLRARMbarky carbonyl) -L- a-gl utam ne,

I met hoxybenzyl ) oxy] bi phenyl - 4-yl } car bonyl ) -
(1, l-dinmethyl -2-phenylethyl)-L- a- glutam ne,
[(4 hydr oxybi phenyl - 4-yl ) car bonyl ] -

3, 4, 5-txi met hoxybenzyl )-L- a- gl utam ne,

| - adanantylnethyl) N2- ({3

(di met hyl am no) car bonyl | bi phenyl - 4- yl } carbonyl ) -L-
| utam ne, N-(I-adamantyl nethyl) -

[ (3,5 -di met hyl bi phenyl -4- yl)carbonyl]-L-
I

2-

2-

[

I

Q_

ut ani ne, N2-(9H-fluoren-2-ylcarbonyl)- N-nethyl-
phenyl et hyl )- L-a-gl utam ne,
(4-fluorophenyl)-1,1-dinmethylethyl]-

(3" -nmethyl bi rhenyl-4- yl)carbonyl]-L-

ut am ne,

~ - 1* a2 1. 11

59.’ GEEVER ._ZZ%Z

(
(
[
g
-9
(
[
gl
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di f | uor obi phenyl - 4-yl ) car bonyl ] -
N-[2-(4-fluoroplienyl)-I ,1-dinethylethyl]-L-a-

wglod7amwe, N-[ 2- (4-chl orophenyl)-1,1-di met hyl ecigise06/027455
N2-[ (3,4 -difluorobi phenyl -
yl ) carbonyl ] - L- a- gl utam ne,
N-[2-(4-clilorophenyl)-I,l-dinmethylethyl]- N2-[(2',4'-
di fl uor obi phenyl -4-yl)carbonyl] -L-a-glutam ne,

N-[ 2- (4-chl orophenyl )- 1, 1-

di velt-mthl&tyhmhlfonw fe(f&s ,té cldcgf b SRUPY @BYIng 4r YhIFGRA REBstituent,

(4
mclglmn@r?o@wé%ﬂst)lfqnyl)ethylre@dﬁw bkenyl | -
N2-[(2',6'-difluorobiphenyl -4-yl )car bon_yl ]-L- a-
L?@ﬁﬁere%s't% éég IC‘Blh gﬁh e@m s sg e&%&l}y | eli—Py‘b]l-'Cs-alkyl”
“Cly@a-dkylﬁmnbdtﬂtutéd aatglhuto@mme, ., an —SO-CF;3 group, C2~C6-alkeny1” “Cy-Co~

4 hI 0 n met hyl et hy N2-1(2', 3
AT b e SR 4 G SORT oM T . htataspoieCr-Cerallyl aryl
or ‘N‘l(-bs b 'B%fepc)élrylz I@ﬁﬁe@z’ A P%/ll Eryl” “sz-Cs-alkergl heteroaryl”, “C,-Cs-

- (4-pyrimdin-5- enzo
alkﬁ}y! ( Jryld, - &Cf-CWH@bylhbterw\fyl’ZL y‘l‘@lc@g-bltky}yl kycloalkyl”?, «“C;-Cg-alkyl
I t hyl - 2- phenyl et hyl ) - L- a-gl ut am ne,
hete%o?yc:]é)algf?’ “di f | uor obi phenyl - 4-yl ) car bonyl | -
N- (1, I-dinethyl-2-phenylethyl)-L- a-glutam ne,
| V%E 2c4 51ky‘lhblﬂﬁ@y12 rEf@:!rﬁﬂ)"Ol d:srdué;glr@bh i %h‘md%]a sulfinyl substituent,

[(3',4"-difluorobi phenyl -4-yl)carbonyl ] a- gl ut ai ni
lnclﬁ@ngﬂ ((rmtfpﬁ@h@nylkthyymchﬂ@éﬂm
-[ 2- (5- chloro 2-tMenyl ) -1, I-dlrrethylethyl]-L-
a { [13 - - b 11 - - 2
o BHART IR B LSS v oo, Coslr, ol

subititel it [lagetorecs, 2. OO ] - TR alkymyl, “Co

Ce- CQIC?FEW&{( h%?@%ﬁlr%"%” “nypg” “hgtpro&r)g}” | CarsatlyharyRy.op SCx Ce-alkyl
hete?oar%l"" el U%H@ﬁﬁzéﬂ/l)" ch @6-Qik€5ﬁnﬂé@&oaryl” “C I2 -Cs- alkynyl aryl”, “Cs-

- (br ononet hyl ) bi phenyl -4-yl ] caf bony
Ce-aligynylIstarparit h@p((}b@]rkzy{:})clq_allgdgl“mlfﬁn-ai]eyl heterocycloalkyl” Preferred

il okt ST TR e et
N-[2-(4-fl uorophenyl)-1,1-dinethyl et’hyl]- N2- [ 4-
( 2:CCeydl )i esutfayyl] -rhfersitcg Dﬂ@rﬁlm,groups having a sulfanyl substituent,

roxyms hy| .phenyl - 4-yl]carbonyl}- N (3-
mch.lNPe%%%ﬂﬁféﬁf}w? nyDetha Fids %. %e,
AN-{[ S - Chydr oxynet hy”bi phenyl *-yl | carbonyl J- N -

”E‘SHMBIK’}EI&%MJO)’ kf@fs HutABAS —NRSO,-R’ where each R, R’ includes
3-di hydr o-1 - benzof ur an- 5- yI)benzoyI]-

1ndepp1[c£n(1§4 hﬁdmg@mphé}nﬁg)alkyl” “Cqp-Cg-alkenyl”, “C,-Cg-alkynyl”, “C;3-Csg-

cyc1@%¥1d' TR OEEI I &glg,'b‘ﬁb éé“ﬂ%?r’ “Cy-Cy-alkyl aryl” or “Cy-Cs-alkyl
hetewa)yaar HOP@L-hik Sl Zr(14- F¢L05-REBSM Melerbar P d FORIRAIBIRY ladyl”, “C,-
ﬁ@m am ne gs . .,
Cs-ap‘fyméj HREQAYL) th%ea{] ylcxclpplky By fon@s-plkyl heterocycloalkyl”.
N- ( 3- et hyl benzyl) L-a-glutam ne, N-[2-(4-
f <O Y | -
46%?&;1%’? §Iu eﬁr?l 1 glr?ggr%/ﬁ@ EJ Ry d6 alkyl n%rméps Rﬁv[u%g (a 4sulfonylam1no
SubStltu@m optetiyg 2-(ethylsulfonylammo)ethyl and the like.
1, 1-di met hyl et hyl ] - N2- [ 4- (5- et hyl - 2-t hi enyl ) benzoyl ]

-L-a-gl utam ne,

N2- [ 4- (5-chl oro- 2-t hi enyl ) benzoyl ] - N-[ 2- (4-f I uor opheny
[)-1,1-dinmethylethyl]-L- a- glutam ne,

N-[ 2- (4-chl orophenyl ) -1, 1 -di net hyl et hyl ] -

N2- [ 4- (2-t hi enyl ) benzoyl ]-L- a- gl utam ne,

N-[ 2- (4-chl orophenyl ) -1, I-di nethyl et hyl] -

N2- {[ 5- ( 3- met hoxyphenyl ) -2- thienyl]carbonyl
}-L-a-glutam ne, N-[2-(4-chlorophenyl)-I|

, 1-di nethyl et hyl] -N2-[(5-

phe nyI-2-thieny|)carbony|]-L- a- gl ut am ne,
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chl orophenyl )- 1, 1-di nmet hyl et hyl ] -L-a-gl utam ne,

N-[2-(4-fluorophenyl)-1 ,1- dinethylethyl]-
\Vopanﬁnr%huorophenyl) 2-t hi enyl ] car bonyl } PCT/US2006/027455

-L-a-gl utam ne, {[5-(4-

chl or ophenyl ) - 2- th| enyl ] car blényl FJ-N-(1

, 1-di met hyl - 2- phenyl et hyl )-L- a-gl utam ne, N

(I , | -di met hyl - 2- phenyl et hyl ) -

N2- [ ( 3- phenyl - 2-t hi enyl ) carbonyl ] -L- a-gl ut am ne,

N2 A drindstgomire nzeyts ) toNal rdugp- f—EOQJNKH‘e%El)e' each R R’ includes
1,1-di methyl ethyl] -L-a-glutam ne, 9Id|met I

indepesdeiy ehil‘??t)g&nNZ ‘CGs- alkb’h’or 66i- §h@H§¢nyl4r y C}x@rbﬂiﬁwl] L“C3-Cs-
E t‘ )911‘ 2 113 ” “ 2 [13
Cycg)%r}g ' 8%@% hyfm)yl hf’t(eggar%l Iucriohi y%lﬁg )a/ﬁyl 1 fjé Fe-alkyl

heterba¥, ]“Oe*Céad'l@nVI am ne‘Czi@% dlldengbheteroaryl”, “Cy-Ce-alkynyl aryl”, “C,-

chl oro- 2-t hi enyl ) benzoyl ] y
Co-dlRypbaronslion byeriy xclaalle iyl ptemmselgelio ki n

e, N2-

e S,?g‘é Pé@;&sﬁl@nﬁ?ﬁﬁﬁg i ﬁ&%ﬂ&ﬂ%@ﬁﬁ%&%&ﬁ%‘t btiddbulfonyl

subituéiftSint Uidinigl bioyplobexylamiresubiorylydthyd and drylike.
}_—N—[2-(4-f| uor ophenyl )- 1, 1-

thyl ethyl]-L-a- gl ut ani _ ' N
e 3 s FleRs sthermyissgamptzaipesb by fhe dgfjtion of the
lndl%ldﬁéltmbﬁabaﬂyt& above 3t OB SRRl kd Falkyl«2«dketlyBTHARynyl«, “aryl

andpy h§£e§f¢4rf/f{ u@[t@ ogfétlIPWW)np(Prémi&l)l/}] hetsnlystl}nuﬁcb h‘eﬂyfrom_ Y1ty Sasubstituents

| |C€ (14
sl g b il b e LY L a2 o
cydoallt@l?nymetero@!ydlodkﬂi”et‘ﬁy-ICFJaH@')h gﬁyll;;et Cr@zlaﬂiyl hetegoary}“ “Ci-Ce-

- t enNt zyl ox i enyl - car bon
alkﬁl— (%30 a]guy {‘] i ﬁ@t‘ﬁ@'ﬁ%g %}%/1)303@ %i’ﬂ@ﬁu abé‘tnﬁ@ ’y2]- ?{T{‘@omum 4 “acyl,
“ac;h(&y «©- di Hﬁffé‘b e nzﬂﬂlﬁ@é)ﬂoﬂgph e nﬁélkoﬁ?/é’alrl})&@'i‘b 0 ny&r):ldb’v ( “aryl®,

5-tri thox benz
“hetm;a(rs{lﬁ, [‘S(UHinpét hdﬁsyﬂﬁmyfyl )“abky)}m’i pH‘emlﬁdr}ylf’ yl“halogen”, “carboxy”,

trih%Car ﬁtgg %{é \ﬁy&roky, mércgprté nrﬁttrg Oa)ﬁlék%ﬁg lZ l¥e Alternatlvely said substitution

could- ﬁfsé cdritide- thiﬁbﬁho&m@&n AYikhboirnBi AfeiNkntd- hate undergone ring
} car bonyl -[2-(4-fluorophenyl)- "1, 1-di net hyl et hyl ]

closuye, spaggbly amqnevmmal enesignal swbst{tpemrs a(eb iipiodyagd thus forming, e.g.,

lactﬁ%gﬁétgﬁg(ycggfccf Eﬁﬁ%lklges 3&1 ﬁoxy %’e (fac tzﬂsgI Utﬁf]o)?(oyrjn&d by ring

clostiieefoy insthnyéd jncar ditunyth obtain @pro@dcﬂb@gﬂoﬁlp N2 ({4 -
[(3,5-dinethoxyphenoxy)nethyl]blphenyl 4-yl

bonyl ) i V- (3- net hyl benzyl | ut ,
! Aheaestiosl agr e S o ReREISsL FPFHP AR pT camplexes that
I‘eta]Yll the Qfe@i%l%’tl)ologlcfag aOREHYIRBO BYlodv-ident®idd! dndfBuiEs of formula I and
exhlbttgmnpr 9] nmumdtetrwwﬁhelmxgw} ﬁféttcltw lEbcbmphe 0¥ kichysaltaitsbirde] but are

not Yo R3O e S ny i ey reide 6 o bydarpyic ecid

hydroﬂ:)itbrﬁﬁ-acm@blﬂfdrﬁ%id{ bhosphoric gdl&tramcraatd Bhd@R2aMe), and salts formed
2-{[4' - (bi phenyl - 2- ylnethoxy)bl henyl-4 yI]carbonyI}
with, qggamg@gﬁg@pgh;as #etifapidnoxalic acid, tartaric acid, succinic acid, malic acid,
h y

fum§r|1<§ %ﬁgh%%%l%ﬁaﬁé%%}%feﬁﬁ} k%&glc)cn?/ 1(} tEnmc ac pg%oweamd alginic
Met hods for Making the Conpounds and Pharnaceutlcally
Acceptable Salts of Conpounds of the Invention [0105]
The conpounds and pharmaceutically acceptable salts of
conmpounds of the present invention can be prepared
using a variety of methods starting fromcomercially
avai | abl e conpounds, known conpounds, or conpounds
prepared by known nethods. General synthetic routes to
many of the conpounds of the invention are included in
the follow ng schemes. It is understood by those
skilled in the art that protectlon and deprotectlon

L, ' ~ 1. -

.
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reaction of the carboxylic acid Q) wth a variety of
am nes was carried out using a simlar procedure as
wonp7oyew2i n the first step. Finally, the net hpCTASR@®6/027455
(12) was hydrolyzed with NaOH/ MeOH in THF to provide
(13).Schene 5 10 11 R14NH2 EBC or PyBop, DIEA 13 12
[0116] Schene 6 denobnstrates the synthesis of a
compound or pharnaceutically acceptable salt of a
conmpound of the Formula (H). As shown in Schene 6, a
acid; @OBRUASNIRS adidlnapBihalehd shi¥0nié Scill] @phelent dikufBnRHCRE and poly-
under, conditions effective to provide a conpound of
galachworde peid| Said gpmpopdsrean plso be afminisieradanphasmecaticallyyacceptable

[ ouwnd .aof the Fornula..VI]). i gh .
aus BT PABEMIN % 0 SOSTRENN el B e
naryehhamhiunge salo of ity fdmui QORPORNT" Bf, Wikkeeilf ®, R R(1Ylifdependently
Fydrolﬁgis of the protected carboxylic acid provides a
hydgagaporike. e beel e ulsa ¢qunterigeniapiadime chlaridy, promige, iodide, -O-

I ' [ (
o) Rk 0 Lt oL, FNRHARRL 5 B e s
bengarate esdocinge sadetdtar glicdlate SmhkaRe, Maldte) fafALNE cltrate, tartrate, ascor-

Fnoc- gl u( Cout (14) was reacted with a known or or
batecﬁ‘ﬁﬂ%‘%%?t Im?"?&%ﬁlt% QB% Q%WX‘&?PV@'{ secondary ami ne.
Hydrol ysis of the Froc protecting group of (15) was
Catphh@chcOticallyt Maclivet hamvEe kdeRCELOMNYT idofipotfl® that upon
am ne (16) waS then coupled with a carboxylic acid
admirdsteption-tolthe hedipientaridh oxppblecofauividong ditestdy emdndibedly) the activity
. ' nd the resulting tert-butyl ester (17 ) was
d“°ﬁ§%?%‘§%@d using TFA in dichl oromethane to provide
(18).Schene 7 18 17 [0118] Schenme 8 denonstrates the
pripditaitinersvbf dempepddadodecédding to \fEminil® D af d¢fily #Hosé ¥herein R?
t he, pr cedureéggsctibed in scheme 7. Bronp_ or :
and/ppRo gisdrydraegn apd maihdisnipnivs fmulasddsan £p)-ani ne) was
coupled with the Fnoc protected amino acid (14).
RepRya onfrict iRefsMQ6e) RERLES thd S0 I QA haPlre GhB) R, i
carried 06? inéggge)and the(ﬁggultina cgnpodﬁ (fgymwnnwum
synthgsés, riga et wathgsishingolyingheenytacemisostyting reaemkl{ @and/or reagents or a
| uorencarboxyl i,c acid or other .carhoxylic acid).
syniafi0 e RERRENS! dfecd R, hanonTeor SRoring wbfaelly o by of one
enantioirer & 1he lbedvr ©f askegdt abéutSLaIWRYik yleRR@eNt (via Suzuki or
Stille nmethod) gave the coupling product t-butyl ester
(22), which was then hydrolyzed to give the fina
caf BoRpsecIngilitery rfégP&*‘c% qrogs) th@clﬁ@ﬁég‘be oupyme apsmgigseiaphby that
lowe[rQﬁﬂaq}:v%%? es?ragﬁm%f@& gx%n{al't]e%e RAHER R & b cAllie y, way of example
conpounds of the invention in three steps rom br g
anastronpeUeidszoléCvoswoleaud|exagestdne( 25) with either a
boroni c ester or a stannyl conpound using either

Suzuki _or Stille coupli £ the tert-but est er .

PR3 e FcaifBesy ARBRP el @ edeaiibt kR B ctions of
estrogérl JbySebRp®ing HeCeltoger ré@plobsl 28] ceBehSERM® aioOMIcHRIS estrogen

conpounds of the invention Prepared inthree or four
recepipebria pRGEPH S fpd ColiprsurersploshealagorisispPiefryred fSERMY include by

' - | boroni ¢ acid gave the

“@Y?ﬁ%%ﬁﬁggﬁg?gxﬁé§§¥ﬁggﬁﬁ~A; Al kyl ation of the phenolic

compound with an al kyl hali de or benzyl halide provided

(29), followed by acid hydrolysis to give the

carboxylic acid (30). Path B: The brom nated conpound

(31) was treated with an al cohol to give (32),

foll owed by acid hydrolysis to give the carboxylic

acid (33). Path C. The internediate (28) was treated a

br onobenzyl brom de conpound to provide (52), foll owed

by treatnment with phenyl boronic acid to provide (53),

whi ch was then acid hydrolized to give (54). Schene 10

[0121] Schenme 11 provides conpounds of the invention

prepared in a simlar nmanner described in schene 10,

except 5-bronofuroic acid was used in the first

couplingreaction step. The brono internedi ate (34) was

o a1

e
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from bronobenzoic acid. L-glutamc acid di-tert butyl
ester was coupled wth the bronobenzoic acid (46).
weuswkitiwoupl i ng of the bronmo conpound (47) w POT/US2006/027455
4-(4,4,5,5)~
tetranet hyl -1, 3, 2- di oxobor ol ¥h-2-yl )aniline gave the
am no internediate (48) in good yield. Acylation of
the amine with an acid chloride gave the acyl ated
product (49), and hydrolysis of the tert-butyl ester
| N“GARH Gnta LA FersORY %&ﬁh@icf GHREL %ﬁa%mmﬂi&l 3 drugs that
(50). Schene 15 R7COOH E 50 49[0126] Schene 16
comppesifivakyPledsribe pieitary GnRikrecepten whoeh isdeqatadeah thaplasma membrane
' ep froma carboxyli.c acid. A carboxylj cid .
of gbﬁlﬁg‘)gro 1NN elﬂ%llilcgr%g ?fﬂndl" S‘re eégﬁlteea,lpmetsﬁlogo ’ goXacfo%roShln secretion.
Prefr fbdanR I3 ahiagoriste eGitle i vt ofeRmbleeti e, icRndelih e
hydroxanmi ¢ acid (51). Scherme 16 17 51 [0127] One of
skjll in the art will recognize that Schenmes 1-16 can
be ga%.ﬁtagemls’@” &f@]@&@ élegmaﬁ]@tgdecl@ﬁ%;ﬁgq{ws & dhe natural hormone GnRH,
hidf} IR p :
nHALTIFER (68 JLeBROSOLARKC SRS OF (FOTIRNAL gnd o contiue
expsrenwhichatiies ap(hizia] stithelatiew of thesgivtaey-tovadan ats,nllowed by a
t he conpounds or pharmaceutically acceptable salts of )
fed?%@ncw{mﬂe&ngoﬁe@ﬂ’e EPPRAGHPPIR eonqelErtignn R dplupiign of ovarian
funbXeSH. PRfferd&d BnRATRBARRALInQHIAL R &ahgﬂ' Bhalre GO R i
a ph si%logigalﬁg accé%tablépcgf?fer reveﬁ%gﬁggﬁﬁﬁg%ﬁﬁudnh
Leup s tiptoreliof Gosezelimvent i on can be prepared using a
nmet hod conpri sing adm xi ng the conpound or a

PEASEEESL 5 BEGERLIPL 38 oA ERTRRUTNCS v

gendi(Gugptatet alA9R6Yi ng can be acconplished using nmethods
wel | known for adm xi ng a conpound or a

ph ceutically acceptable salt, of the conpound and, a .
phfr‘i\fgﬂr@ﬁ‘?%?@gf&%ﬁ?laawdcap?m’éie T @REPIGingAEt Ipypits o-jun amino
u e ( : I g -
terntthhlURREse ([Tﬁkggirl;‘g AR gilf ?mﬁz%&%cg HanscHPHBA ' (?rh éfhe INK.

__ conpounds’ or rmaceutic ceptable salts o
inhibdem suardsgent capeblé nf éndtibiting danadvitydmi AVKtierdtto arahlwyvo. Such

. ..Jhe _conpounds o har maceuti cally acceptabl e salts .of

inhif e GRTRE Bl RO G i onte BB R SRondat by ar.
any other convenient route, for exanple, by infusion
ofProgdstiGonedtet€itbiomoditoad EYNThE pesERtetdtiet ldpt@! a member
or nmucocutaneous linings (e.g., oral, rectal, vaginal,

of thPneHp@aY ioh ANclRTdeeRITeE the Taprplerdar Beogssiatonp shat plays a pivotal

rolefai\gg{@ﬁlrﬂ%rrelwoallibti%ﬁpgagcgtivrg%{;%gt%%ﬂecre?egﬁ&f mo@,élators are dru(%ﬁmthat can

m nistration can mc or cal . rious Kn
havelegonisy ymysnesiey partiel (wdked) agoiaysitdgahiso activitits qepsiatieg upon the

.. m.croparticles ocapsul es, apd capsul es, .can be
site G g oy 95 frrﬁféﬁﬁ%&@msﬁﬁaﬁ Wi} sange praprisel . but

are not limted to, intradermal, intranuscular,
| OHeafBbddiABRAS, the HrERMEMQbSionSId A6 YWraiae WSmethod of treating and/or
i ntranasal, epidural, oral, sublingual, intracerebral

previepting vagpmatriosisy insaeindividual eeamaprisingy adntivistetingna therapeutically
' ' to the ears, nose, eyes, or
eﬂké@&%ﬁﬁ¥ﬁnggégﬁgﬁs g%%és, adm nistration will result of
rel ease of the conmpound or a pharmaceutically
acceptabl e salt of the conpound into the bl oodstream
The node of administration is left to the discretion
of the practitioner. [0131] In one enbodi nent, the
conmpound or a pharnmaceutically acceptable salt of the
conpound is admnistered orally. [0132] In another
enbodi ment, the conpound or a pharnmaceutically
acceptabl e salt of the conpound is adm nistered
i ntravenously. [0133] In another enbodinent, it may be
desirable to adm ni ster the conpound or a
pharmaceutically acceptable salt of the conpound
| ocally. This can be achieved, for exanple, by |ocal
i nfusion during surgery, topical application, e.g., in

o - Y
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and oils, including those of petroleum aninal,

vegetabl e, or synthetic origin, such as peanut oil
weaydraameoi | , mineral oil, sesame oil and the PCKaIS20D6827455

physi ol ogi cal | y acceptabl e exci pi ents can be saline,

gum acaci a, gelatin, starch B%ste, talc, keratin,

colloidal silica, urea and the like. In addition,

auxiliary, stabilizing, thickening, |ubricating, and

coloring agents can be used. In one enbodi ment the

phy ahethesémBddiveRCsrenk @bés%nﬁzé%lﬁbﬁ RélGtedtEa gfﬁdcﬂ & WaBAg and/or

adm ni stered to an aninmal. The physiol ogic
preveitingt edpmetiasisphye saquettiialilod combyred Breatrugnd et 4 hermonal suppressor

PO, S0l AL e b A TP et me rocepor
modiletody egedpies MecepldfhddulaordNddrs with ATNK 4S8y},

exci pi ent when the conpound or a pharmaceutically
acceptable salt of the conpound is adm nistered

i PGCRDE 5 uBIbyequenll adiainisypiiensopk therperticrtly ueffersive rasseunts can be
lLyce I e [.i QUi .

perfedil SR Bhe Bhith P SRR T S o BRRY Bty Chg il & previous
dosSuadmainigerpy®i ahodhdialduyl. aSeepd abl eubsequ@iteatimidbttions can be

anlqu starch,,glucogg, Ig&éos , sucrose, gelatin,
admygistereq: flgrdng o BT, tocRiapRe okstheicadomelriosis ogitherdpied sumptoms. The
terrd YIGBH” HPROSLRRERLE ard @éffﬁed %@Qﬁdémg%Fkl ﬂ’iE'aggeargﬁde%f one or more
skimml k, glycerol, propylene, glycol, water, ethano
of saigptarheot nkdemefFlogispr esent conpositions, if desired,

can al so contain m nor anounts of wetting or

emyl si f.ving.agents, ., OF .buf feri ng agent,s...[0141 .

1 g PR g BBl o S PR  hPAR bncomertriosis
relasddSRERE1IENS, a ETE1S icOmprisifY thePSdmiantratbh ¥T bStherbBeutically effective

conpound Qrigharnaceutjca |y acceptable salt of the
amQugi B bt FIKJrhibHpLs along ain qomberakiop avidy ofhes fomidity drugs.

suspended in a pharnmaceutically acceptable |iquid

Caff b Phirttsehl ChntRRinGH: St g3} Fegh inimi

of nbot h, or phalr mace uf isg@eﬁgg?gc%rﬁ%%ﬁﬁéﬁt@ng}r Ig%l? HHHTITRIZES
the diseaskibysiyppressing exdocrane-dapandenhcalsher sui t abl e

phar maceuti cal additives including solubilizers,

equl sifiers. ..buffers, preservatives, sweeteners .

FREODE GPBRPY LMo RITRY BTSRRI NPhyt Phammaceutical
confpYsitivs , cotrBii, a \INKC tibior] 8@ HorRbOESppré&sk@d(d.5Z6hRH @htagonists,

osno-regul ators. Suitable exanples of liquid carriers
GnRH aggnigls, aeenajase dxtkifass, regasisraneriaeqpins medulages, welregen receptor

| Lnj Lkl above, e.g.,

]noég F%?%gtgggﬁﬁggg#@é@?mﬁﬁgbﬂé%ﬁgpgg%iun1carboxynethy|

cel lul ose solution), alcohols (including nonohydric

al sottbérsenabulimehtydfythe pesait dolvotisn censists ofylhgaok ) aaNK inhibitor

in t}%ggwdc%%éero tgh%e%g?ag?eﬁ? @9 Ig'qustfe_(agﬁ%ii ’aﬁ%gﬁ{eg&g{?gne (()jf endometriosis.
adm ni stration the carrier can also be an oily ester
SUCHE ®6m etphidtlenBhEahe usdiithdreiaPEnyd béwhd&tobe as PatidllyCor totally
liquid carriers are used in sterile liquid form

prevesip® sinhitaiag, f Blevighinenele FYCTSIINORAF SF r@meieosymmioas| piggpepe(s) of

i for pressurized conpositions can be

endﬁg?%gg%ated hydr ocar bon or other pharmaceutically
acceptabl e propellant. [0142] The present conpositions
can take the form of sol utions, suspensions, emulsion,
tablets, pills, pellets, capsules, capsules containing
l'i qui ds, powders, sustainedrel ease formnul ations,
suppositories, emulsions, aerosols, sprays, _
suspensi ons, or any other formsuitable for use. In
one enbodi nent, the conposition is in the formof a
capsul e. O her exanples of suitable physiologically
acceptabl e excipients are described in Rem ngton's
Phar maceuti cal Sciences 1447-1676 (Al fonso R Gennaro,
ed., 19th ed. 1995).[0143] In one enbodi nent, the
conmpound or a pharnmaceutically acceptable salt of the

o, o
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salt of the conpound can be formulated for intravenous
adm nistration. Typically, conpositions for
wonvo7anewous admi ni stration conprise sterile | 8OTMSRM6/027455
aqueous buffer. Were necessayfy, the conpositions can
al so include a solubilizing dagent. Conpositions for
i ntravenous adm ni stration can optionally include a
| ocal anesthetic such as lignocaine to | essen pain at
the site of the injection. CGenerally, the ingredients
ar @ proppbddechodelt Rar progieadien If Yen@omBtrveld dif@ed PEIidtd that lesions |
uni t dosage form for exanple, as a dry |lyophilized )
ProgesapEpmdienyg: infammatory. kysions resaersiventognpeqtinstintegientjon to partially

or SRANELSRL 840/ w05 BUATHLE, R SRRUEIE il s
in additipaue dhftamraatpiyagatiaesgt i cal |y acceptable salt of the
compound is to be adm nistered by infusion, it can be

di spensed, . for ex .e, wiih an i.nfusion bottl . .

coiB%FF Ao O8F i ?@%i"%ééﬁt@%llﬂé‘gé{% Rt é‘Ferg?re with survival

patBRhysg enWiRERodile conmpound or a pharmaceutically .
acceptabl e salt of the conpound is adm nistered by

i ;Lection, an anpul e of sterile water for injection or
s atnethercembdsimpntond e dneantivh aelateh do itheynsedofem /N Kcimhibiter together

wit@%@%ﬁ iﬁ;?q,r)pr%%gra 2%“&2 @%@8%3%?{5&%@%{{: %ngﬂna F%?st, rll%matelse inhibitors,
proge&stpia béo%FtB)ﬂ InbodRflatéR € eAITRR %6&1})@ NmB&u1adHe) Nindt £hBstmaceutically
transdeTna_L%-thorugh t he use of a transdernmal patch. )
acceptabls garigain e mannicruse ponsefisemeridondaitisrisnani endiprsprevention of
r .the surface of the body and the inner |inings
endgﬁw?ﬁémbodily passages i ncluding epithelial and
mucosal tissues. Such adm nistrations can be carried
outheusse o at/hi mhésen togetep siithdshamaphmprasau(tigc G@hRY antagonists,

Gn]?lgg%g)}lﬁ Llaléqe S%al éssesigéiatgalgi g;%gggtgrgagir?%agr Otéfgl?a%(’)rs,c erzs?r%ggﬁ receptor
moGHRABRST ichRWees sdfiehtial draft@hbidkd 188 bP@e INKOGhARItor and the hormal
Transdernmal adm ni stration can be acconplished through

suppi§esoyse of a transdernal patch containing the conpound
or pharmaceutically acceptable salt of the conmpound
an I . oy + .
o 2ol el Afbh, o 18 pRRR A LINE, iybiog slone orin
contbdmmetipaxwith tothet hlrugs iim thanthnafdctms ofl@l nedicymerdt fohehe treatment of
agent for systenmi ¢ absorption into the bl ood stream
end@‘?‘ﬁtﬂl"ﬁ’é‘rghﬂeﬁ.méﬁéh%ar rier may take any nunber of forns
such as creans or ointments, pastes, gels, or
O Cfl Jasti diPar MRMEL BRI mERSosF-RENG] RFerQIitYiIRARIIRY bOBeated or cured,
. viscous liquid or sem solid emulsions of either the
biolpgilcally, agigteehuman gherémi¢ gowidotropipa. (hS&31 byeiisingr harawnef(LH) or

sQrptive powder spersed in.petfoleum . ] .
rol R PRI Re ik CERBER A RBEl bR Myln oy in ggpqubinen
fornfitByanabs adMeniseiiel ABLch mdlacales iy 1@Etheds bl fhevep@dauéti@shave been

may be used to rel ease the conpound or
desqsbad ﬁ%@&ﬁqr%ﬂap?a@e&éﬁﬁa@rﬂ@n%ﬁ?ﬂ6Q>159?,r5é° et and Hintzg438.
the bl ood stream such as a seni-perneabl e nenbrane
c qufﬁ'éiﬁgnﬁacreﬁﬁﬁi %&h@oﬁ@&{sadmh@ Pretsaﬁ HRRARGY Bth %dmi_nistered by a
pharmaceutically acceptable salt of the conpound wth
variefly wift hroutes ainchrdingr orabr rectahat fransdemmetl ai subngtandoms, intravenous,
active ingredient. [0150] The conpounds or
pharmaceutically acceptable salts of the conpounds of
the invention may be adm nistered rectally or
vaginally in the formof a conventional ‘suppository.
Suppository formul ati ons nay be made fromtraditiona
materi als, including cocoa butter, with or w thout the
addi tion of waxes to alter the suppository's nelting
poi nt, and glycerin. Wter-sol ubl e suppository bases,
such as pol yet hyl ene gl ycol s of various nol ecul ar
wei ghts, may al so be used. [0151] The conpound or a
pharmaceutically acceptable salt of the conpound can

o, e o
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wel | as various physical factors related to the

i ndi vi dual being treated, and can be deci ded accordi ng
woaod7va1jeudgment of a heal th-care practiti oner PCT/US2006/027455

Equi val ent dosages nmay be adpi ni stered over various

time periods including, but fiot limted to, about

every 2 hours, about every 6 hours, about every 8

hours, about every 12 hours, about every 24 hours,

about every 36 hours, about every 48 hours, about
intr@edcyilar and) YifaBasad bmétcoﬁip@mioﬁ\@ﬁ‘if ordl Qz@ﬁﬁm@&‘ﬁ;fdﬁ c,tamake the form of

weeks, about every three weeks, about every nonth, and

bulla@autd solutigns o sypeRsiens, Theéubiu powidersn dMereeepuemaylyohowever, the

0 t c rse of thera
conflB5AUEEEOREESRALH) e s PR 4 S Bl M1 e o
“unhedshfe Cans” plefsd itd | yﬁéallyThﬁc&fef anits ¥eitAhds Ag QndtEBU Bbsages for

descri bed hereln refer to total anounts adm nistered;

humaggubjegts pnd eghes mamals n&ahio iyl peEtagting a predetermined quantity of
\/ t oun
ac:‘u{;’é1 ﬁfa’f@%{? g?lggﬂ eltdhtg%;r?@%%??%/ ge%gégath&faggﬂ? g@é@g,ollﬁr :gsgclxﬁatlc?n with a
sultdtlﬂe phantaot el caberwipiént aBypical shie Idesia.ge [fOhTGihcubie pﬁmlkidl,tpréxheasured
t he conmpound aqr. a.pharnaceytically acceptable salt _ of
ampoH Sesgg%ﬁﬁfa of g ligud é?m@%stl"ﬁlc'v@ arhlle el rrgapwlgs or the lke i the
casdPb LYY bHSpssifiBiisali @9&95&%18@3?@0&8%@ ﬁngfnﬁfMtG? is Wédallly a minor

typically range from about™ 0. 00 to abou
compghéty (Ebmbatzbput Weli tphabopte 60%alyy, werghd)rme peefmnablynﬁnm atfon‘o into about

out . / t o _about ,250 no/ k per . .
409 R e Pt Groe: oG o0 e PR s e Dt Otsine aics
helpm/flsgfo@mh/gmsugmedmgmgqmm and in another embodi nent,

fromabout 1 ng/kg to about 20 ng/ kg of body wei ght

per. day. [0157] In one enbaodi nent, the pharnaceutlca
cdripwidi formn suiably fgn |0raloﬁsi§aglétrﬂmrmmaéf ficludgsa guitaie @gueous or
[ [
nonfEBSH Gt GOV bt Sl RRiind R0 SREE e SIS Bbrons. fwors and
the lilee. sub-di vi ded in unit dose containing appropriate
quantities of the active ingredient; the unit dosage

o AoR: B0 fGr Seoa Gt \SATBlt ouy (3 o] FUREYe fingdients, or

comPburkBOTRL simﬂﬁ?tnﬁa%ﬂé‘ N¥inldbtcH Ss rﬁr Bx%cf&@ta‘lh&%ﬂﬁﬁ)sé Qful tragacanth
can be, for exanple, a capsule or tabletitself, or it

or gelghingeary h@lﬁp’pﬁ' whaatSémiunbéact@ﬁ, ardjsistgelatiog ntg@m &uph; 1§ alginic
ac1dI prlﬁl%gg ?C_?_ %ﬁé’g’u% hublf utt gx%@%%e %g?nersnuﬁ}ax gr%ét q egrhdant such as

collcgdadeiﬁlhctdm diosidegh ewéasmn@ fagérit sek a® rsudimﬁeﬁoﬂ Be\blchiﬁth or a flavoring
dos [ 0158] . The ﬁ Pead or a pharmaceutically
ageny sy Sd??PEerSIQF’tt Tgethy fs oy PHEE8sayed in
vitro or in vivo for the desired therapeutic or
EHJ SRMIL 6Hp6siBGhd Mk tt))bl&ﬂl'yqyaséd)uﬂ&einj[e@taﬁw 'Hée sﬁ'ﬂ&e"@ﬂl phosphate-
el systens can be used to denonstrate safety and
buff@’cﬂ |S@]argyor qtbqragjecfﬁhlgsparmqrs bn@wgm)dm em:;ms ahbole-mentioned, the JNK

. d.nvent i.des.a composit.i on co

inhi Y 98 s e RS D RETRE Aot GRPeph P u Sl epsipe petween

0.05a6 ¢ e Bbiveigheivith te fehRinder %&1&11%’ theGhjettaBleRaRfeeBhd the like.
i nvention and a pharnmaceutically acceptable carrier.
[0160] In another enbodi nent, the pharmaceutically
acceptable carrier is suitable for oral adm nistration
and the conposition conprises an oral dosage form
Ther apeuti c or Prophylactic Uses [0161] In one
enbodi nent, the conpounds or pharmaceutically
acceptabl e salts of the conpounds of the present
i nvention are useful as netall oprotei nase nodul at ors.
Accordi ngly, the conpounds and pharmaceutically
acceptabl e salts of the conmpounds of the present
invention are useful for treating an animal wth a
net al | opr ot ei nase-rel ated di sorder. [0162] In one
enbodi ment, the invention provides a nethod for
treatlng a netalloprotelnase related dlsorder

- .
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the group consisting of arthritic disorders,
osteoarthritis, cancer, rheumatoid arthritis, asthma,
woho@iiciepbst ructi ve pul nonary di sease, PCT/US2006/027455
at heroscl erosi s, age-relateg macul ar degenerati on,
nmyocardi al infarction, corn 4 ulceration and ot her
ocul ar surface di seases, hepatitis, aortic aneurysns,
tendonitis, central nervous system di seases, abnor nal
wound heal i ng, angi ogenesi s, restenosis, cirrhosis,
Mtk iaBb @e-865cAB&E EGmpeHea ot bﬁdlllt?Fdalmlhﬂs’&recbmaiﬁljecVafbteS¢t8npos1t1ons
host di sease, diabetes, inflammtory bowel disease,
are werglskreptasortativen Farthen matesialseasevell poRTocessikigchniques’and the like
e 0 1731
are Q0B Pl B e PP AP SR AP SEencen 7% Pftiog, 2000, Marek
Publéfh$ Dehpary, Badten dehhisyilvdnsa, v{k@&x?é]indorpcmted datendbynefirence.
the present invention is directed to the use of a
conpound or_pharnmaceut.i cal | C able alt
C SR amposrds A aion g Moy B AamRitsTeR gh Sypined Slcase forms

or ﬁg@{‘ws?atqﬁédrtglegge Gt 'h@é‘g%gfﬁteﬁﬁr ARt R dnner I‘eﬁfésentatwe sustained

I nase. In one enbodi nent,

: releatsb enerta@hls: aaresiso ﬂ)s faﬂHKblm‘ the interEorated inrgeridie imBeringtop ‘oPharma-

g receptor. In another enbodinent, the conmpound or
ce“”ﬁﬁ PGiglEENt i cal |y acceptable salt of the conpound is of
the Forrmula (la), (Ib), (lc), or (Id) Exanpl es 3

Ex@eRlefinition of “pharmaceutlcally acceptable" is meant to encompass any carrier,

i V-[4-(pyrimdin-2-ylam no)benzoyl | -L glutamtc cid
whlqkocio‘,es]rlogtxléquqﬁp w1th ef%[ectweness of the blologlcal activity of the act1ve ingredient
el ghc teral
e

admiAigtatioan (ﬂNKl— ﬁlﬁﬂzﬁm nﬁdzebz (fyhn)ulbieglmteamm dosagt ﬂert foy injection in
ester (2.04 dlssol ed in -
vehiphoRsyeh aFispn Horise FaBtPR: g AL UGB eBE s ies 110

OC for 3 hrs. Reaction was conplete as determ ned by

TGy Ifb%te?&lng’% Entaverofs)| fbchiandROMitRmMReE LY Rindifldtration, INK

parti t| oned ween et hyl acet ate and water. The
inhibitgamae bp ffasmﬂmé awces sdtion, SHSHsPsine, crawlpien asVEpPhitizsdpovder in

assosvgelg Fﬁ/ e d %épgag a(pe'p a;gﬁge: g ee?l'te‘ii% 0 a}@ﬁ%lep H. é f 'V@gar saline,

dext@s@%lﬁ@@?@n@dd ta@dlﬁfvéso ftﬁiatlmzﬁltzgn OLEotdﬁmty e@. ngmdnmtol) or chemical
-[4-(pyr|md|n2ylamno) benzoyl am no ﬂf edlo nl d
stabdity de-gi Brepgivaties and; bptlsu)y yhe formugiqups) sfer 900mm° y use

] Step B
te°hktq§’§56( pyri m di n-2-yl am no) benzoyl ]-L-glutamc acid A
sol ution of . . _
2 Thé-thgyipéuticaliyneffeqtivaranmoishet e Y Kaimhibiipr p\éﬂtbsrﬁeﬂiﬂé‘il%n of many

Var1 Igsd élgclde%hg theaay oSt er f ixgkﬁ@ or; ]‘;h& e}fgmmgjg}?e IHR b1t | AL afny residual

cytotdhidaGH 8ol aitiRA HyhalN K511ﬂmﬁior tBe eslite bf hdmﬁﬁﬂraﬂiloxtou tlee clinical
was stirred at roon1tenperature overni ght. Reaction

conditien obthslpetientas det ermi ned by HPLC. Sol vents were
renoved by rotavap and a small anount of water (5 nl)
0 0 0 the JNK
Aot AP B TRRRACONS saf s Aol Nt
inhiBiter ﬁglltsdn prildbitiohtodttiee biatogial heittgyb K. i Ther dusagmadmImStered as
washed with Et OAc, and.dried in vacpyum ogven
singls 5B dRUINE destipyte] 7 S il RSF TRAHOUON oy istg of fctor
acid (120 ng) was isolated in 45%yield. M5 (ESI) niz
343. Schene 2 Exanple 2; N (I,
- bi phenyl - 4-yl carbonyl )-D-glutam c acid [0177] Step A
2- [ (Bi phenyl - 4- car bonyl ) - am no] - pent anedi oi ¢ aci d
di et iyl ester A sol ution of 4-biphenyl carboxylic acid
(670 ny, 3.4 mmol) and (809 ng, 3.4 mol, 1 equiv.) in
dry DMF (20 nL) was added to EDCI (801 ng, 5.1 mol,
1.5 equiv.), triethylamne (853 ng, 8.4 mmol, 2.5
equiv.) and DVAP (82 ng, 0.7 mml, 20% . The m xture
was stlrred at roomtenperature overnlght Reaction

o o, o o,
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13 I EExanple 5; N2-(l.l -biphenyl-4-ylcarbonyl)-N

1- (4- hvdroxybutyl VL- al pha-gl utam ne [0182] Step A
wa-2p(7Biptsenyl - 4- car bonyl ) - ami no] - pent anedi oi ¢ R&CTAS2006/027455

l-tert-butyl ester 5-nethyl ester A solution of

4- di phenyl carboxylic acid (“3.57 g, 18 mmol, 1.0

equiv.) in DM (40 nL) was added to EDCl (4.28 g, 22.3

mol, 1.24 equiv.) and stirred at roomtenperature for

0.5 hrs. HAu(OW)Q-Bu (5.02 g, 19.8 mol, 1.1
1nclﬁdimgVII\)KVmB1bﬁd1d @HarnfablifMRA pRiYeitias, ﬂﬂdfoh’teo Bf %ﬁm‘ﬁh?’tﬁtwn patient

77 nm, 48.6 mmol, 2.7 equiv.) and DVAP (3

conﬁﬁwps a&@%}larawéstm%% eﬁgﬁabOCbt weighi, lmﬂéthn s:gh):, wtmherof Symptoms
COHH%TBﬂB%Eﬂ’lQIﬂ? Wﬁ%q&e%'}’ C? ?ag eﬁite%_ﬁc{ El‘l?)& fec gﬂg Wib(?}ﬂstment and

reacti on m xt'ure-was
matiatidrhefestabiisiedsiobageiraipes Aewell gaRinchk aldﬂ‘ﬂty ¥eHose skilled, as well
arat ed and t@q dri ed over MgSO4. After
as i, Bﬁef R4 v et C{;d)é dgfgamiping th? athib{jor of DWW in an individual,
chromat ography (Silica gel, 20% Et OAc / Hexane) to

affid NI irthi
2-[ (Bi phieny}llg’-[(% E:naa?’ b88§fo)rmula Qo] pent anedi oi ¢ aci d

l-tertbutyl ester 5-nethyl ester in 44. 7%vyield. M5
(ESI) mz 396. [0183] St p B:

2- [ ( Bi phenyl - m noJGNbent ane(zl oic acid
5-met hyl ester 5

2-[ (Bi phenyl - 4- carhg €am nog=fent anedi oi ¢ aci d
1-tert-butyl ester 5- nethyl ester (1.5 g, 3.8 nmol)

i n dichloroethane (26 nL) was added to TFA (13 nlL) at
r imud t:empemmls Lare disthsedrink WO €0 MEED28t (Apptidd fRysedcliSystems ARS
d|c t ed he reactio vvas c | ete. Solvent .

HO%&N geqze% Pl ivehees 06 forgnuly (A) B daicalbad ygarticular for
the @eh@bntl Wﬁeﬁf@tﬁﬂ' LHH;&r@erE)r Wb Bmrinel 2Bsedsef cancer and cardiovascular

2- [ (Bi phenyl - 4- car bonyl’) - am no] - pent anedi oi ¢ aci d %
disepgsphy| ester [(@0591-161-1] in 87%yield. M5 (ESI) miz

342. [0184] Step C

4 [ 4- o) - am nol - 4- (4- hydr oxy-butyl carb
a;Irltl)yg/ &gﬁ%}(’l}}% %ng{:d?lgﬂrgref%lﬁl@m g@t er A solution of

2-[ (Bi phenyl - 4- car bonyl ) - am no] - pent anedi oi ¢ aci d
5-Gristdnyunselstiarted &QDbstuted pPrimidihyl gtowqui v.) in DWVF (10
nm.) was added to EDCI (337 ng, 1.8 mmol, 1.5 equiv.).

Tesolutlo stirred, at 0 erature under N2
S BUERh FS e O LR 3 i o, o an
unstﬁ)ﬁtlyﬂutzédzgoﬂl\ﬁssllﬁgtgﬁ%d gl ﬂn@i;%greQYheQé‘%gb}tdl@ﬂk}Qf cgﬁéﬁln(go af":l-east one
nmo .5 equiv
heterpaionp chalogteyl, frame Noi Qt Sr 6.8va8 wpérazioe, @vpapml@hc, anmierphohne a
pyrrgf?clme he reaction m xture was then poured into cold
water and a solid precipitated fromthe solution. The
soI id was collected by filtration and dried under
u:umlédnecgfrm tR28rop cofaprising or consisting of hydrogen, sulfonyl amino,

Bi_phen on am no] - 4- (4- hydr oxybut yl car ba
uns“ﬁ%‘% Bﬁt%’tbf' di g r@;t%kml SupEstified 7ag, Gt ec{/scz-cs-alkenyl,
unsu()ﬁfthﬂed r@rzi}ﬂ%tgt;ﬂegrllg?bé-%k?ﬁylt)oﬂ\%]-@6%111(0)8/' unsubstituted or substituted

n
aryl ﬂ&g @i;hly}d} dulogen, ywlyynd ordiyptiegyl ut ami ne A sol ution of
4-[ (Bi phenyl - 4- car bonyl ) - am no] - 4- (4- hydr oxy- butyl carb

a VL [ t.hyl ester (2 .56 mol, 1
eggel\f%/r)a??’ilﬁn 1%.Hﬁor?‘%o€mq§ylgﬁ.§. y& é? égﬁ]i_r@b’d\&s added to
IN NaCH (2.8 niL, 2.8 mmol, 5 equiv.). The sol ution was
stirred at roomtenperature for 2.5 hrs. After TLC

i ndicated the reaction was conplete, the solvent was
evaporated and the residue was dissolved in HO After
adjusting the pH of the solution to 3 using INHCO, a
solid precipitated fromthe solution. The solid was
collected by filtration and washed with water. After
drying, 120 ng of N2-(I,I"'-biphenyl -

yl carbonyl’) - N1- (4- hydr oxybutyl ) - L- al pha- gl ut ani ne was
|soI ated |n 54 1%y| el d. I\/S (ESI) n12 399 Exan'ple 6

NA ST P T 1 o o
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[0195] Step C. nethyl
N1- (1,1 -di nmethyl -2-phenyl ethyl)-N 2-(9H-fl uoren- 2-
wol2e@voony| ) - L- a- gl utam nateMs (ESI) m z 485. 3pCWBS2006/027455
(ESI) mz 969.5;, M5 (ESI) m73 507.3; HRWVS: cal cd for
C30H32N2O4 + Na+, 507.22543;"°f ound (ESI - FTM5,
[ MENa] 1+), 507.22863. [0196] Step D:
N1- (I, I-dimethyl-2-phenylethyl)-
2-(9H-fl uoren-2-yl carbonyl)-L- a-glutam ne M5 (ESI)
m Roréilila @) alé®c Eléesﬁis&alﬂéﬂaefé itE¥edtacs Esomers its optically active
N1-r 2-(4-chl orop envn-| .| -di nmet hyl et hvU-
forrps po ppantigeieesn @stewoammm@mac@ngmfoamn@ jvell 98 [phSmegseutically

eI, 5 OB RGO SRR e 0 e

acid @d@8pn Shkp feimade Wil harmaceutlcally acceptable ac1ds like hydrochloride,
]b (4-chloro hegy | -di met hyl et hyl ] -
hydgn ‘LTPFF ShlEte OQ%V‘I“ b@hﬂ)ﬁp}latﬁ orahsghrweamhpépbath@@g, Jbenzoate,

O A o N -

ben:[:d!ﬂemﬂlﬂm)lte &tiRa20466encstlif@fle Gltep D

Nl [ 2-(4- chlorophenyl)-l,I-dimsthylethyl] N
OH-1 | uo l,car bonyl ) - L- a ESI)
oSl g irelinh serodiilared %@né%w@p@nse e
tautgmerlc forms, e.g. the below ones: .
JV1- (1. 3- ‘benzodi oxol - 5- yl met hyl Vi V2- (1 ,1" - Dbi phenyl -4-y

| car bonyl VL- a- gl utamine [0200] Step A tert-bnty N |

, 3-benzodj on -yl nethyl)- 2-[(9H-fl uoren- 9-
yI met hox _j_ CN3. gl ut.am na e U\ nL Nnd
bot t Bt , Fobe -G u- FBe) - R 17 9\ 1)
was di ssolszed™in DI\/FQ‘.I:(D. m.) and sti edat gl oon),
tenperature under nitrogen. PyBOP (2.6 g, 5 mmol V\!as
added to the s )lrrlng m xture foll owed by

pi peronyl ami ne*’(0.755 g, 5 nmol), and DIEA (). 2
equi val ent) added dropwi se. The mi xture was stirred

) at.roomt enperat.ure un
167 Sl GBIl of BTN IAE Plith sHBREG ipnpguzothiazole
acetd:ﬁﬁxlﬁiofcffmmﬂ‘a k) Bnits thienR ek fetnmdas gk beiesheand washed
with water. The wet solid was then dissolved in ethyl
acetate (ca,, 500 nlL), and washed consecutively with
NeRiCO (satd.), and Nad (satd ). The
ri ed -over MySO4 CN
e product V\% di_ss0 dan
vvere added. The pfecidita d poti d
was filteretd) wastiell with hexanes and drle [
vacuum desi ccator overnight to give 1. 56 ¢ g of t r
-butyl 1-(I, 3-benzodi oxol -5-yl nethyl)- 2-[(9Hfl uoren-
9-yl net hoxy)car bonyl ]-1L : tamoMate as fine white

solid. M5 (ESk=mz alied for C32H34N207
+ H+, 559.24388; found (EX E|714-} 559. 24348.
[0201] Step B: rt-butyl Ni-(| N\ N

, 3- benzodi oxol - 5-yl net hyl ) - L{a"3. gl utam nate The

Fnoc- est er product (1.5 g, 2.7 nmol) was (partially)
dR$and ek asdefined forifbrmindle(1§.17 mL) and stirred at room
tenperature under nitrogen. The m xture was fully

di ssol ved about 30 mn after addition of diethylam ne
(4.2 nL) and was stirred for two hours. After reaction
conpletion, the mxture is carefully concentrated
(<30C) under reduced pressure by rotary evaporator.
The crude product (clear oil) was then filtered
through a short flash columm. The colum was gradi ent
eluted starting with 5% Acetone/CH 2C1 2 until the Fnoc
bypr oduct was renoved and ranped to 50% Acet one/ CH
2C12 while the product eluted. The desired fractions
were col |l ected and concentrated giving 0.8 g cl ear
oil. M5 (ESI) mlz 337.1; HRVMS: calcd for CL7H24N2C6 +
H+, 337. 17580 found (ESI _FT, [MrH 1+), 337.17605.

r r\r\r\r\1 ~ N a
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[0209] Step A t rt-butyl
1-cycl opropyl -i V2-[ (9H-f I uor en- 9-

welhoxy) car bonyl ] -L- a-gl utam nate MS ( ESI) pOoraIS2006/027455
465.1; HRMS: cal cd for C27H3 N2Cb6 + H+, 465. 23840;
found (ESI_FT, [M+H 1+) , .23816. [0210] Step C
rt-butyl iVvV2-(1 ,1"-Di phenyl 4-yl carbonyl) -
l-cyclorroryl-L-a- glutamnate M5 (ESI) mz 423. 2;
HRVS: cal cd for C25H30N2O4 + H+, 423.22783; found

( ESAch'IEdm@MHaHbeclﬂc) embdédlhen?? ?l{éﬁno&@ﬂl i arférﬁ’ﬂo [3ror éf the formula
phenyl - 4-yl,carbonyl ) - 1-cycl opropyl -
'N%jkgl ‘M%%?ﬁinné o ?*Egrﬁ eagly lr@enenﬂen%fr ESP?)Chn?tbellHZ unsubstituted or

subgt‘iggjlc@l: _Ig%"j\lf{ﬁrkil’? ' \f&?bs”%%w (% 4 gﬁlﬁfﬁ{tg’cﬁ 7? %:l?keﬁylo uunsubsututed or

substitiotedh @aﬂﬁ—aﬁlkyﬂyd; a’aﬂlmbstitﬁlted lob Bﬁbshtdted a:xgﬂ]é:lélﬁﬂkﬁ eunsubstituted or

sub tltﬂé%y PN W@%ﬂllm‘% & nS‘@StW‘Wét Rejsippevar B@aYhstityted cor substituted
561 Gl S e Uiy s 3

mel@E@bd_ EiEferddyieloelkyl, whertBil sa2d Eﬁﬂoalkﬂzm&krosydpalﬁyl aryl or heteroaryl

sros. FiA et it 53 n@ﬂh?r\ﬁ&&mﬂfylL hefgrosyelpniieih el or heteroaryl

S 1 3 Cpn
gro{gG %Zlfl\flfzs&lﬁi@ﬁﬂ suﬂggtéﬁézagg% C%Uaf 3 C?ll unéd%ute[ﬁaércglbg%ged C1-Cs

alky] 3 geter@myl, pmsgbqt}tutgdepr Dsubswgte(il Co- C(,-alkenyl aryl, unsubstituted or

sl S LR i LY G EhETEE Mot

unsGRAHRENIDSubstithted §3- Ck%l%&gl heterehrl EGhsubstituteltbrubstituted C;-Cs-
383.19514. Exa

| D;
alkyl Cbs?lﬁﬁléﬁarluunautgﬁméﬁﬂwﬁybatﬂwé C1-Qealipsil hetertsaptogikyl, unsubstituted or

5
oS L8 ORI SRR Ehablith or s CoCoatns
hetdrdayotaalienz whgubititutad gir itubstitied t @-CBalkkDSH) cyd @llsd 3usubstituted or

or . C31H33F + H+, 533.24463; found
S“bit%déaéﬁr%lﬂq]yih?’fef%éé gﬁﬁia [0216] Step B rt-butyl
1- (4-fluorobenzyl)-L-a-glutam nate Ms (ESI) nlz 311.1;
HRMRsrne@ el HPahd @F @A‘%&Eﬁ‘g Bing tﬁ%ethéf’ Iithlhe Qﬁro def lﬂ(‘)" Glfhl oh they are
(ESI _FT, [MH—|] 1+), 1.17696. 217] Step C Trt-
attagle(h
- bi phenyl - 4-yl car bonyl ) -i V1- (4 fl uorobenzyl) - L-

szg mﬁgﬁgg}%"%&%@i @%85313}1 %}E@E‘F ﬁﬁyl%? ,B,Eﬁjq gjoup and R*

is séRtted33de thO 20 8lp S‘abeﬂstDigsz {ﬁnsubs‘ututed or substituted (C1 C6) alkyl,
unsquséfug nen stAEtEt}é%d;: 8{15 Xl@% aliyl Hé@‘éfsé@gﬂrdggf gée;/sltltuted 8 -Cg-alkyl-
%&P%H&%uﬁné&* 0143§1b§1§t3a‘€e@ ERWA EShndibstithMiH o) substituted

Exanpl e
heterocypbhgqyw unspb@tantgd ansubs@mtd:cb@cylybr lheteppagylutadri unsubstituted or

subs&ﬂ?u?tf(? g}f et%gﬁrgﬂ “g?? %?&3%(8% oc%'fﬂ]kyl L- a- gl utani nate

M5 (ESI) mlz 535.2; HRVS: calcd for C32H42N2CH + H+,
53h. éSfﬁl@lﬁ:,l dpocifid dnfEodiddnt, RMal 11%‘5 forﬁBE sabdi@dted| §2dfubstituted
Step B: but yl |V"cycl ooctyl | utam nate NS

pipepzaie g7y pigepdie or 24p2pholis qr@gpyr I 5ing fogetheggitth the nitrogen

to vfﬂgﬁzp %%J&Elﬁ %Zx’éﬁg N%l?g%plloﬁ%i\%fit%{}fg %7%1&%{9 Gom the group

tert- butyl 2-(1,1"-Dbi phenyl -4-yl carbonyl)-iV

1-cycl ooctyl - L- a- glutam nate Ms (ESI) mz 493.4; M5
(ESI) mz 985.6; HRVS: calcd for C3OHAON2O4 + H+,

493. 30608; found (ESI _FTMS, [MH 1+), 493.30412.

[0222] Step D: N2-(I ,1'-biphenyl ~-yl carbony”-

Acycl ooctyl -L-a-gl utam neMs (EST) mlz 437.3; MS (ESI)
mz 873.6; HRVS: calcd for C26H32N2O4 + H+, 437.24348;
found (ESI _FT, [MtH] 1+), 437.24272. Exanple SFt -d

' - bi phenyl ~-yl car bonvD- ~- O*- di net hoxybenzvD-L- a-
glutam ne [0223] Step A: t r -butyl

2 ~



559. 31665; found (ESI_FT, [MH 1+), 559.31524. [0232]
Step B: tert-butyl N1-2-adamantyl-L- a-glutam nate M
wWORBGI7)o1nez 337.2; M5 (ESI) mz 673.5; HRVS: cakPcu/uSenn6/027455

C19H32N2(O3 + H+, 337.24857; 5ound (ESI _FT, [ M+H] 1+),
337.2475. [0233] Step C rt-bButyl NI1-2-adamantyl- 2-(|

, 1- bi phenyl - 4-yl carbonyl )-L- a- glutam nate M5 (ESI)

mz 517.3; M5 (ESI) niz 1033.6; HRVS: calcd for
C32H40N2O4 + H+, 517.30608; found (ESI_FT, [MH 1+),

conSitting 05 mﬁsuk{sﬂmﬁe@] oﬁtmpmﬁtedlc12ca@m?@?hwbsut\d&d( J)rESélb)stltrL%ed Cy-Cé-
am ne

g, gﬁ Rher t{l@él 5 iptog §) CeraigS s dneubs e tas obHEDe C-Co
alkd‘ky""" uné{ﬁ)%tu%‘?eﬁdf%f gﬁ%%técﬁsénr%{: Tup%dgg@.\ged) or4§1}bs%tu%é2<¥ heteroaryl,

amant
unszs(titutled kmlrprsehgtitutédylsa:mrmybr) lnsatratgl UB@¥meMbERE3 Xycloalkyl,

5 unsﬁis%?létecg Lﬁllsé%ﬁfél[ Ay peibered dhgterpeisiaatkyd. (wherein said cycloalkyl,

t t S
et ) 1 it S B ) Syt
hete;:oqapploa@,lm @3’230 hetemand grESi) Eﬂ'subﬁtw&ﬂeﬂi bf)subﬂilﬁteafﬂlwﬁ—alkyl aryl,

unst[lboslgl t?[léd Sotﬁ: ug%{ Eggr;?\é'ﬁ}l?il ?%%: lsgtgl]ttqf% of épbstltuted Cy-Co-
Tke@gD RN 36 f
a ceggl 256149%%ut5s0tggu7:d ért esﬁ@s'ﬁ:@&?cé rg}_iagialﬁcé%h _hdterda- Whdibstituted or

10 subsmiut(eé Get: yyyh@gy-lyn)mubqgtl{tetd |or - zmbpthtg‘rwll C4-Cs-alkynyl heteroaryl,

uns%g’éﬁ.{t@c?r&ygl%é%t&teg e AN NSLEMR { Bl éét]ﬂg'_'\{sd C1-Ce-alkyl

heteﬁﬂ:&cﬁ)ﬁﬂl@ﬁ ufsobistitutcESr suEﬁﬁtut[eﬂ/H(Eﬂ-(lgbélkexﬁ@ loy3RAky1, [HfEBBikuted or
bq%ﬁut _é |(dﬁ@adamant yl met h
su Fil ?2 FBHSAY ategﬂcm%uswyl ‘}YLSEbSUHlterIQHt sihistiartads Co-Ce-alkynyl

cd for
cyeloEYh SRR Bkl b ?dlf&ﬁﬁl SR 1
475 25734. Exanple 8.T: iV2-
15 -Ibla;ﬂ?@nf}i:embvdmmbbnwe)lectéd]frc(rﬁ met hoxyet hyl ) - L- a- gl ut
am ne [0239] Step A rt-butyl
2-[(9H-f1 uoren-9-yl met hoxy) carbonyl ] -iV 1-(2-
met hoxyet h L- a-gl utam nat (ESI) mz 483.2
(ESl) mz065%3:  +HRVS: cal / trﬂN FH34N206 Vﬂﬁ(%é\és
483. 24896, founor\)(ESI FT, I—I] 1+§ 483.27851. [0 a40]
Step B: rt-hatyl 1-(2-met hoxy@; h§|) L- a-glut anchate
M5 (ESI) mz 261.1; HRVS: calcd for C 2H24N2O4 +
261.18088; found (ESI _FT, [ MPFH 1+), 261.18071. [0241]

Step C rt- I 2-(1,1"-Dbiph l{ - 4-yl car bonyl ) -
1-(2-net ytéyh)-L- a- gl utgm naf g;5Ms ( ESIL) er—i\i'(/

441.2; MS|(ESI)s mz 881. 3; H MS: cal cd for

+ H+, 441.23840; found (ESI_FT, [M+H] 1+), 441.23803.

[0242] Step @:. iV2-(l,|"-biphenyl -4-yl carbonyl)-®

N1- (2-netb. oxyethyl)-L- a- glutamne Ms (ESI) niz

385.1; M5 (ESI) nmlz 769.2; HRVS: cal cd for C21H24N2Cb
wherams BR5, L80! o (ESI_FT, [MH 1+), 385 17538.

Exanpl e 8K 1 V2- ~'bi phenyl - 4-yl-car bonyl )-i V
1- ¢(4- nethoxy benzyl) L-a-glutam ne [0243] Step A
t Br engh B yare md[epgﬂemlmﬂlmtﬁdgfrqm wrethhbgr)foramn l:ha:rgrbl]lp con31st1ng of

o Hsdfyahdea ERIBARRRIY: L5 gt el i Pgheabl dotbriuied

+ H+, 545.26461; found (ESI_FT, [I\/H-H] 1+)
545.26277. [0244] Step B: tert-butyl

N1- (4- met hoxybenzyl)-L- a-glutam nate Ms (ESI) m z
323.2; HRMS: calcd for Cl7H26N2O4 + H+, 323. 19653;
found (ESI _FT, [MtH 1+), 323.19702.[0245] Step C r
-butyl JV2-(1 ,11-birhenyl -4-yl carbonyl) -

1- (4- met hoxybenzyl )- L-a-glutam nate M5 (EST) niz
503.2; M5 (ESI) nmfz 1005.4; HRMS: calcd for C30H34N2CH
+ H+, 503. 25405; found (ESI_FT, [M+H] 1+), 503.25435."
[0246] Step D. 2-(l,r-bi

rhenyl 4- yI car bonyl )-| V1 (4 rret hoxybenzyl) L- a-

L Y ~ A -
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M5 (ESI) mz 517.2; M5 (ESI) mz 1033.4; HRMS: cal cd
for C3 1H36N2C6 + H+, 517.26970; found (ESI_FT,
wONbddfo#)2 517.26875. [0254] Step D: PCT/US2006/027455
2- (1, r-biphenyl -4-yl car bonyl|
1- [ 2- (4- met hoxyphenyl ) et hyl 7 L-a- gl ut ani ne MS (ESI)
mz 461.2; Ms (ESI) mz 921.3; HRMS: cal cd for
C27H28N2C6 + H+, 461.20710; found (ESI _FT, [MH 1+),
461. 2062. Exanpl e 8N:
or u&éﬁ%sﬁﬂu’céd he@r@i?ﬂnydbsﬂtu%d%ﬁlﬁﬁméhiutéd@l Cs alk %rl aryl and substituted or
|- napht hyl mef hyl )-L- a-gl utaniine [0255] Step A
unsmlrstltutd:dJCyCG-iaml—bG{t%alfyﬂ uor en- 9-yl net hoxy) car bonyl ] -
1- (I napht hyl met hyl )- L- a-glutam nate M5 (ESI) niz

O S e L L R
[0256] Step B: rt-butyl ~-(l-naphthyl methyO L-

a'%sddifw&(ﬁﬂl&)%s VBcdiSundsb Zfodaalall) iBudEdie)folidwing85. 3;
HR calcd for C20H26N2C3 + H+, 343.20162; found

ESI FT, 343014 7. St C t rt-butyl
nZ(thlazo& -sﬂ&?“eélfwme&hw Pﬂ&ﬂ@&ﬁ?&"f&e}ﬂtﬁﬁ? Co

rhth | met hyl e ESI n1253 - M.
1>-pegejbintol Srolas( 13- Sl e et il
523.25913; found (ESI, 1+), 523, 2583. [0258]

1,3-bergotimazad-2y1[2-l- PIBW:IEHEW'HWW‘?L}YHZ%W?‘}MM (I -
rhthyl methyl)-L- a- glutam ne M5 (ES| 67 %S
13{o@goyh1moi -29 @@bqqm@-pwsn@aﬁ)&pm%% forit
467.19653; found (ESI ng“) (% bi9528 .Exan”ple
13<benzo@h1azcﬂ@ -yl Petfvnethyl- E@rw 4-oviidprassiopgrife
- gl ut am ne[ 0259] Ste{) A tert- b'Uti/ .
1 3-2)6{17(0@Ma1011,20¥1§3‘!€49m9mhé ihyd ey st iyl [pegnifrile ( 3.
nmet hyl benzyl )-L- a-glutam nate M5 (ESI) mz 529.1; M
1,3{bEStothint - zmsﬂ(mcthﬂmo)ﬂaqyémﬂmﬂ]@gezmﬁmcs + H+,
529.26970; found (ESI_FT, }_?“\ 529.26804. [026}%\%
1,3 SepptiEazalt2-p@E-j4-[2- (4 @ormxohwlhré i piperazigy i 4Py Haiden
ace’(oESh)e mz 307.1; M5 (ESI) nlz 613.3; HRVS: calcd for
Cl7H26N2O3 + H+, 307.20162; found (ESI_FT, M—I-H]1+1
1,3-3Rrzci0iA7Q-2- fl@Q—(ﬁdIbeﬁzﬁpxﬁ 1-p1@et1diwt]y4-pynm1dmy Yacetonitrile
I V2- (I, r-bi phenyl - 4-yl carbonyl )- 1-(3-nethyl benzill) L-
1 3a>-e@idﬂmam1mayle2 HRVGtroxal @ibefidmyCB degd iy ljacetopitrile
487.25913; found (ESI_FT, [MtH 1+), 487.25842. [0262]
1,3-9keBiothlazad=2A-Y1(2- {Eﬂaﬁdnhﬂhylbmﬁmyd:thw]m%b&)4—pyq/1m1d1nyl)acetomtnle
1- (3-net hyl benzyl)-L- a- glutam ne HRVS: cal cd for
1,3 BRAIHIBRNZAD - yi[qumméﬁlgzlailﬁﬁ@% -pfromivtinyESEtoRiErile] MH] 1+)
431.19568. Exanpl e
1,3 beflzdthrabblpheny.[(2- mbt&h@kﬂ&iﬂm&nll\ié‘]f-4-pyrlmld1nyl}acetomtrﬂe
-furyl met hvD-L-a-glutam ne [0263] Step A tert-butyl
1, 3%%&&&'&61@ F{Qlﬁfﬁhydrmﬂ@mﬁﬂlﬁﬁﬂbbpythdndﬁhyl}a(cE’eomtrﬂe
furyl met hyl - a-glutamnate M5 (ESI) m z 505. 2;
13tﬁ%w§thﬁ@blczi HRANPytinkidinybefetd834; found
(ES '\/K]f[@.gpr@ 505. 2326}’5l [0264] Step B:

1, 3&%5&&9&%&@2 ?%%é E& I\Q[H _ythidgidiy LyDypropylimih ey astienidiRlyBacetonitrile
calcd for C 4 + H+, 283.16523; found (ESI_FT,

1, 3[%‘5&11;5)5@1 i?ﬁE%ﬁ??f?@hcfl@ﬁ?ﬁJp&ﬁhﬁﬂm@]a@e@dﬁlh‘ﬂ)&lt yl N2- (|

bi pheny car bonyl ) 1-(2-furyl met hyl)-L-
b amdio] 2 NG} acetdhitril
L 3aD gﬂé%%g%ln? ound ?@% [ I\/Hollﬂ 1§§ﬁ946§}2226121 rl[60266]

Step D: N2- (I, I-blrhenyl 4-yl carbonyl)-N

1-(2-furyl met hyI )-L- a- glutam ne HRMS: cal cd for
C23H22N2O6 + H+, 407.16015; found (ESI_FT, [MH+H 1+),
407. 15957. Exanple 80: - (I

' - bi phenvl ~-yl car bonyD-*- O net hoxybenzvD- L-

a-glutam ne [0267] Step A: t rt-butyl

i V2-[ (9H f | uor en- 9-yl met hoxy) car bonyl ] -i V1- ( 3-

nmet hoxybenzyl )-L- a-glutam nate M5 (ESI) mlz 545.3; M
(ESI) mz 1089.5; HRMS: calcd for C32H36N20C6 +

H+, 545. 26461 found (ESI _FT, [I\/H—I] 1+) 545. 26286

oy
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M5 (ESI) mz 361.1; M5 (ESI) mz 721.2; HRMS: cal cd
for G 6H22C 2N2G8 + H+, 361.10802; found (ESI _FT,
wONbddfoi#)2 361. 10891. [0277] Step C. r -butyl R2T(US2006/027455
, 11 - bi phenyl - 4-yl carbonyl )-N1- (2, 4- di chl orobenzyl)-L-
a-glutamnate M5 (ESI) mfz 541.2° NS (ESI) mz 1081.3:
HRMVS: cal cd for C29H30C 2N2O4 + H+, 541. 16554; found
(ESI _FT, [I\/H—I] 1+), 541.16693. [0278] Step D
N2- (1,1
13rbaﬁmthraﬂolyi i A Fi
o dthtadol Ngl@lggﬁgd I)yr %iéﬁ(%’ﬂE@é Ip?ﬁﬁﬁ&ﬁﬁ %ac'cfonﬁnle

1 3ﬂ%th1§%lcﬂhﬁf{9f£gﬁﬁ%§q@m%§ﬂm‘hﬂm Pﬁ%ﬁzd%%%etoflﬁﬁ‘l@d

ESI_FT e 8T,
1 3Jb¥1gchth1a£ol ﬁ%i%@ gm(hﬁ‘ll 2’? %%Rﬂﬁél) -1- yl) -1- &merldm

oy
oxy) benz tam’ne [ 0279]
pyréuﬁﬂlyigacétgh tyI 2-[(9H-f 1 uoren- 9- yI nmet hoxy) car bonyl ] -

e TR B L B 00 B
1,3 %@B‘ﬁgﬁo&%@%g é)&—)l]b g?rg%l qf? -pﬂ)l{ﬁ?%qul Splynjlzq;lidlngrmgggtonﬂ?rﬂe

ILa ut am,

it A i it
1 SR AR b i 28

1k uor omet hoxy) benzyl ]-L- a-glutam nate M5 (ESI)

z 557. 1113, 4. HRMS: cal cd for C30H3
1,3- ?@Q%BZC& Qﬂ'a\ﬁ?«é@@@é‘?ﬁn 4fYé<ﬂhﬂ>a(rEQP mmlpmwﬁagewmtrﬂe
g 2537. [0282l Stztﬁ)
1,3-bengoshiazl dnalb; ({3, Eaifusserpethsl)swlfoany | awjknakniprsidin b hpymmidin-
-yuaqgtoautgllmt amine MS (ESI) mz 501.2; MS (ESI) mz
1001. 3; HRWVS: cal cd for C26H23F3N2C6 + H+, 501. 16318;
1,3-beroéhigzab-yw(R- {BMRHpopyrrolstin- 18 X6 epy Iaring] nyrigisin-4-y)-
acetonigrile’ - bi phenyl ~-yl carbonvD-~-rS-ftrifl uoromet hoxyl ben
zvn-L- a- glutamne [0283] Step A t rt-butyl
1,3-bstzzofiigadl 2@ énethy N3 -methpbayiinaplogylikininod pji3midin-4-yl)acetonitrile
(txifluoromet hoxy)benzyl]-L-a-glutam nate M5 (ESI) m z
1,3-b@&rothiadds 2( G| [3ri# andth @ pibetdRS] -yt)atapg ! lhminoGB 2B RES K06
acetenittle 599. 23635; found (ESI _FT, [MH] 1+), 599. 23596.
[0284] Step B: rt-butyl
1,3- blé\&o(lﬁdiﬁoﬂ-&bbd(Z}[(Btﬂ‘i@ﬁphblbﬁm%'}llﬂr])p}ﬂ)alﬂml]pyhﬁﬁ&ﬂnmajfl@a%mtnle
(ESI) mz 377.1; M5 (ESI) mz 753.3; HRMS: calcd for
1,3-68noR3aaN2 Q4( 2+{[@H(;1 rﬁ&HyllﬁﬁzrﬂLdaf(ﬂ'-m?Détﬁﬁ]a,tﬁfﬁo}ﬁMh'fﬂiﬁlﬂ)
yl)a&%gmﬂrﬁgl [0285] Step C. tert-buty
i VAU - bi phenyM yl car bonyO JV 1-

1,3-birofHiAt.ongih 1 |
s ol ol ot R

1,3- %ég%h%%%gg 21§T ~g§7(431?y§170§5p}{e‘ﬂ9?9th§/ﬁ§hu{: ot pydittdil-4 5)yacetonitrile

e ke —

{2-[(F no%?é afinMo l&%ﬁf =1 2@%3 "berotthgal é%&&mﬁ&w d

ESl Vi-H| 1 501.1
{2- [gZng(ﬂoeJchtyh)gfnt ik ﬁ'ﬁ%fL elﬁhz%h ??}QP@ ehy t81agcr)rll- A gl)rceéo%t]ul

13-GnhfidzoD oyt XAM[ gh%é st rimiiﬂﬁj:p%g[z}g B RR AL ?@%ﬁohmﬂe

m z 561. 2 NB (ESI) mz 1121.4; HRMS: calcd for
C32H36N2CBS + H+, 561.24177; found (ESI_FT, [MH 1+),
561.24183. [0288] Step B: tert-butyl

N 4- (et hyl t hi o) benzyl ]-L- a-glutam nate Ms (ESI) niz
339.2; M5 (ESI) nmlz 6113; HRMS: calcd for C1L7H26N2C3S
+ H+, 339.17369; found (ESI_FT, [M+H 1+), 339. 1748.
[0289] Step C tert-butyl

i V2-(1,1"-biphenyl -4-yl carbonyl)-iV 1-[ 4-

(et hyl t hi o) benzyl] -L-a-glutamnate M5 (ESI) niz
519.2; M5 (ESI) niz 1037. 4, HRNS calcd for

NN IS AR IS 7N A~ A N NN A NN ——~1 ——
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517.26970; found (ESI _FT, [M-H 1+), 517.27068. [0298]
Step D: 2-(l,r-biphenyl - 4 yl car bonyl) -
wOlReq781 (B2 et hoxyphenyl ) et hyI] L- a- gl ut am ne RBT(UESI05/027455
mz 461.2; M5 (ESI) mlz 921.4; HRVS: cal cd for
C27H28N2CH + H+, 461..20710; Found (ESI_FT, [MHH 1+)
, 461.20723. Exarrpl e 8Y;
i V2-(1.1"-biphenvl-4-yl carbonvl)-iV 1-(2
4-di met hoxyben zvl)-L-a- glutam ne [0299] Step A '
1,34ben2uthivkol R-¢122 4 ¢pipBhimaxy e inoyrintiAf-4. Aif
{1224¢ Hﬁ'@x‘i g Mhﬂnno’(ﬂ?yr{rﬁl%ﬁi' i l{y%’}%%?l@m?nle

yl met hoxy) car bony am na
o g TR

0300] Step B: tert-butyl 1-(2,4-dinethoxybenzyl)

L3, %é““ S0 2 A T 2B, ™2, 0 e

isorl E@I%F-Ellk{[lbhen%?th?zg’lls g?(g%aﬁly Tétﬁf} ;?]r ngz yl}ammogpro%anoate
S b w@oa&ra%m% iR,

1,3 E?I:I)’zo azo}\;zylgéJ T@Xx(lgigsﬁl %-Eg%iy{ly%p%]%ygaqﬁp) acet ot% e2]

13 ﬁ?‘f%ﬁﬁa T R S s oA in oy soriapi
ten%gé‘ér[f ﬁ? 3 et s g B e AT BT Zl}i‘&ln%)

eth %f%tﬁenzyl) L- a-glut am ne [0303] Step A t

ut yl 9H- f | ugr en- 9-yl met hoxy) car bonyl 1-(2

(2- @ﬁ‘g ﬁ%rw(l)eﬂm]agu@q}wam%ﬁeyl)@?»c@s@thweﬂ ByBagetonitrile

calcd for C32 + H+, 545.26461; found

1,3- @@PﬂWOI?MM]'ﬁR)@ 45<hgleﬂwsﬂlepmfwhyl]%m@p}}s'rnmdrrr%l)agﬂtonltnle
k@zrret hox benz glut-U unate M5 (ESI) mz 323.2;

13 PE‘S}Z)O (3, mmph@@llbﬁlﬁ]@mr@ﬂpm@mw w)aeetonitrile
323.19653; found ESI _FT, [M+H] 1+), 323.19657. [0305]
@r)@ﬁth@zo{ -ryl@- {{@ﬁ%ﬂqomh@nyl)ethyl]ammo}pyr1m1d1n-4 yl)acetonitrile

11- bi phenyl - 4- gl carbonyl)-iV 1-(2-nethoxybenzyl) -

1,3- faenao@ma;pbm@r@ f[/%(‘(résloyomthylmnzllethzﬁ} @ES)pyminzidin-4-

yllaco@dtrfe HRVS: cal cd for C30H34N206 + H+, 503. 25405;
found (ESI _FT, [M+H 1+), 503.2546. [0306] Step D

1,3-bengbthiazol-Bhyéidy|(2-dystoamrbpimplyJethylatidnatpy ioidibdrd ydchtohitrile
a- glutamne M5 (ESI) mz 447.2; M5 (ESI) nlz 893.4;

1,3-hpermthiazal-2¢1 {f?eKZQZBHﬁﬁmeﬂlyﬂpyridﬁaﬂ-sz dbio} ét!hyl)zdnino]—
pyrifhidsh-4FT} adeddbililer) , 447. 19143, Exanpl e 8AA:
i V2-(1.1"-bi phenyl -4-yl carbonyl)-iV

1,3-Hen8thinzdi-2yl(@r (gD €Rzkiordphany 1B thitl i A6} prﬂﬁrQa'lh ZSS'lg:aﬁlzetlemltrlle

tert-butyl 1-(3,5-difluorobenzyl)- 9H-f | uor en-

1,3-ydnaethiuay 2b@py3 i -dichl roghdhly BBThRA AR
R Ntéz?gsf{;? e AR bl mﬂ)acetomtrﬂe

1,3- 8332 51BRAZN2 PR 2+ [ 14 -nRBox 1 AdinoFSyridiiin-4-ylacetonitril
T 2245338 oy o Loy oy Dacctonitle

1,3-8Ben
32(5@‘?&{35 ¥} I{P. (e 6 ﬁeﬁ&lzlét%gﬂdiﬁﬁlg}ﬂﬁnﬁlgﬁ L)-yl¥hetonitrile

1,3-Heh bRz aNg
1+), 329. 1?;%42{ ﬁ?oggg&péiﬁéllﬁthyntgg?%}g%ﬁ fil-4- ilM‘%tBﬂutrlle

1,3 Henmtﬁﬁ@@lyi oM Z-o4-BRdbK 1)

-a-gl ut amyﬁa%{([e IQ\)/LIISp ESI %ﬂjhr%;1 gge;{%gljé}hﬁlwr%%&# acetonitrile
1017 3; HRMS: cal cd for C29H30F2N2O4 + H+, 509. 22464,
found (ESI _FTMS, [ M+ H] 1+), 509. 22463. [0310] Step D
iV2-(1,1"-bi phenyl -4-yl carbonyl)-iV
1-(3,5-difluorobenzyl)-L- a- glutamne M5 (ESI) niz
451.1; M5 (ESI) mz 903.3; HRWVS: calcd for
C25H22F2N2O4 + H+, 453.16204; found (ESI_FTMS, [ M+ H
1+), 453.16222. Exanpl e 8BB:

A-(1.1"-bi phenyl ~-yl carbonvD-i VACS*- di chl or obenzvD- L-
a- glutame[0311] Step A tert-butyl
A-(SM-dichl orobenzyl» L - Hfluoren- -
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M5 (ESI) mz AIl. ,2; M5 (ESI) mz 953.4; HRMS: cal cd

for C27TH28N206 + H+, 477.20201; found (ESI-FTMS, [ MtH]
wo2)07/047762202. Exanpl e 8DD: - (| PCT/US2006/027455

' - bi phenyl ~- vl car bonvD-i VAO*- di net hvl benzvD- L- -

gl utam ne [0319] Step A rrtftyl

i V1-(3, 4-di net hyl benzyl)-iV "2 -[(9fl-fluoren-9-

yl met hoxy) carbonyl ]-L- a-glutanminate M5 (ESI) mz

543.3; M5 (ESI) nlz 1085 4; HRMS: cal cd for C33H38N2Cb

1,3?22%05%%%%@2?%@352 E%P ﬁg 3 1 %Egpsyl'ﬁldlnA yl)acetonitrile
1 3?%%9651?1%'&_'%{/259&@ gri gI—‘;ﬂ 8%%@%%&%%%1@}1 élr[%\%etomtrlle
1, 3fb‘8H 22—5{@@[2-& : Eﬁbg;ﬁfgnafl)gﬁ%g%gr%osP)jrglgl%l%*(%- ?1) é%omtrlle
1, 39 Ng 1%%/1 (9-%]@(?)&% 1,P: @#%E?ﬂunﬂ%%}’y%}l r@})f %Xil}_gcq_ﬁ_mtrlle
fﬁ%%éi‘é%ﬁ 2-y]%§ rtgz AF [?I} Nﬁ%éﬁﬁggﬂh@ﬁnggﬁé}yf)gr%?no]pyr1mldm-4-

i rrethyl benzyl) L a- glutamne Ms (ESI) m z

1,3- e%g) 1&%5 223_%1% [Zn%li{]ig Eglzc})_]ﬁ\fs et y co. f ryjrlcrrZuZhn-g-N%)acetomtnle

445. 119

1,3-bgma 1ag0 %ﬁgﬁgﬁyﬁ}ﬁpy]ag%lrIbzslﬁ@qoyyll]a‘mmo}pyrlmldm-ét yl)acetonitrile

hvl enz | ut ami ne [ 0323] Step
412 @éd{?)f)eqz iobP @@rogwe@wypﬁ%m%ww}aamaﬁxfﬁmyﬂlbwzene-
Suff’Zn"erl Cmet hyl benzyl )-L- a-glutanminate M5 (ESI) m z
2; M5 (ESI) mz 1057.4; HRMS: cal cd for C32H36N206
{2- [Qﬂyrldlgz?gy@m}gmlmqigy]@m(@gﬁ O riflugrpmethyd)-1,3-benzothiazol-2-
yllasgtonirlg03. [0324] Step B: tert-butyl
i V1- (2- et hyl benzyl)-L- a-glutamnate M5 (ESI) mz
1,3-Berzothiazel 2(B 61 (1h-tetre 2@ - 4ylotdrtiyl)amied |pgrihitin-@yl HReMAEEle
+ H+, 307.20162; found (ESI _FTM5, [MH+H 1+4),
1.3-borottooed2- leﬂﬁpzﬂbappﬁlmtdm -dtyl maetghitrile
i V2- (1, r-Dbi phenyl -4-yl carbonyl)- 1-(2-nethyl benzyl)-L-
1,3 -herglotltiaml-ﬁatl €-MB-1(yESi)-3 mlzend GJo:37 piivBnid Sty 1 b atoRifiBe 3;
HRVS: cal cd for C30H34N2O4 + H+, 487.25913; found
1,3-b&BiotHHaAdis2- ¥fl [y ridlin)-4 - y&ﬁ&h@@&ﬁylﬁrﬁﬁlﬁﬁ]ﬂ, yHaegofdtriNe - ( |
11- bi phenyl - 4-yl carbonyl)-iV 1-(2-net hyl benzyl )-L- a-
1,3- génmﬂnazmbzl\jﬂ;p(-@ti)iinﬂ-;zlrﬁaﬁo@)pyqﬁn{dﬁsn)ylmaor&&ﬂle3;
HRVS: cal cd for C26H26N2O4 + H+, 431.19653; found
1,3- b&ﬁbﬂﬁ'ﬁkﬂsz Y- @by ridin-2- ﬂﬁrbpdﬂ@ﬁymﬁi(ﬁﬂplye]a%&ltrﬂe
V2-(1,1"-bi phenyl -4-yl carbonyl)-iV
1 3-Her(zﬁ’ehj)zimhyl)p{’mE(}lLriletho@‘b@h@ﬂ%ﬁ@lﬁhﬁ&iﬁlﬂ-yﬁh&}ﬂorﬂﬁﬂe
tert-butyl 2-[(9H-fl uoren-9-yl met hoxy)carbonyl]- 1-(3-
1,3-pdranthianob Pyl 2- (pyridingd -yinasthaya) gyrivia dESly) Jagdtanibls. 3;
HRVS: cal cd for C33H38N2Gb + H+, 543.28535; found

1,3-bdrSbthibdE2-5l ArhkthoR¢shedBYdthot3R&hidBt-28/1 Bicetonitril
tert-butyl Li\‘z‘;ﬂp%enyl prg%lyl ?HL 0a}qgl utlam ng’tgcﬁlgm(rllzgl)

1,3-b8nzo@2akzoR2-yMB-(( E@Llh x?_/]eﬂ-glhﬂeth ruﬁﬁhﬁﬁj/-gi]ﬁéetonltrﬂe
C18H28N2C3 + H+, 32 27; found (ESI

1,3 Eeh)zoth@ﬂ;l 2360- {(B Q@ﬁim@h@@b@lzﬂ)@&ﬂp Bt¥din-4- l}acetonltnle
2- (1, r-bi phenyl-4-yl carbonyl) - 3- phen ¥pr opyl ) -L-
1,3 &Iﬁbmta@m 4(ESHIdr
Ao M4 27470'8115é ﬂzfy%%yé}%?/ IM% 4%?5&%‘1&%
501.2742. [0330] Step D
i V2- (I, r-bi phenyl -4-yl carbonyl )- 1-(3-rhenyl pro
ryl)-L- a- glutamne M5 (ESI) mz 445.2; HRMS: cal cd
for C27TH28N2O4 + H+, 445.21218; found (ESI_FTVS, [ MtH|
1+), 445.2121. Exanple 8GG
i V2-(I.1"-bi phenvl-4-ylcarbonyl)-iV 1-2.3-di hvdro-1fl
r-inden-2-yl-L- - glutam ne [0331] Step A: tert-butyl
i V1-2, 3-di hydro-1 Hinden-2-yl- 2-[(9H fl uoren-9-
yl met hoxy) carbonyl]-L- a-glutanminate M5 (ESI) mz
541.2; M5 (ESI) niz 1081.4; HRVS: cal cd for C33H36N2CH
+ H+, 541. 26970, found (ESI FTI\/S [I\/H-H] 1+),

~ A A PN e = F A ~ N a - A 14 ~ o~ I L Y
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MS (ESI) miz 557.2; M5 (ESI) mfz 1113.4; HRMVS: cal cd

for C34HA0ON2CG6 + H+, 557.30100; found (ESI-FTM5,
wONbddfol#)2 557. 30162. [ 0340] Step B: rt-butyl  PCT/US2006/027455

1- (4- phenyl butyl)-L-a-glutam nate M5 (ESI) m z 335. 2;

HRVS: cal cd for C19H30N2O3 +3%+, 335.23292; found

(ESI-FTMS, [ MtH] 14), 335.23453; [0341] Step C r

-butyl N2-(I,1"'-biphenyl -4-ylcarbonyl)-iV

1- (4- phenyl butyl)-L- a-glutam nate M5 (ESI) m z 515. 3;

1,3Mentdtiiayold-#I[4-02° (51m 1&?&&&{1}9énz§}é§g§)%g%%dm W

yl]a’%@ﬁm?cﬁﬁﬂS ound ESI
[0342] Step D. iV2-

1 33)65%63%‘5%%1'2 Né{%’ égﬁﬁw kY- %1)%&9 ?(%@%’}Sr Ay afetonitrile

1,3} ?é%@%@éfﬂwm %4%@#8’12@%%%%%1 45%%15 5rr1qa1cHn _yDacetonitrile
L e T SR it 4 s petmaiit
o .
A B o T RS

13- %e‘&ofﬂ% t‘%a?f@ st‘tt@s}@e‘ilﬁxé’ B?YIJ@SI% %sﬁ(iml}ltrﬂrz 837. 1

- ce RS g OB R P GGy 8 bonpaipiog -4y Dacetonitrile

but V2- | - 4-yl car bony
[2-(4- WaBff@%ezgnymgm%@ﬁ%@rm%mt% ké@pyzqmzcs@g. 1;
ylla lel Bdf) nfz 1197.1; HRVB: calcd for C29H31I N2O4 + Hh,

14013; found (ESI-FTMS, [M-H] 1+ 599. 1414. [0346

N- Ds?@ﬁo[lé -benizofhigzof;- (leﬁﬁﬁmﬂ)mﬂlyhpmhubméﬂ)ﬂ}ammo}ethyl][ 4- |
chlojohenzaraidebenzyl ) - L- a-gl utamine MBS (ESI) nfz 543.1; M

(ESI) mz 1085.1; Ms (ESI) mz 601.1; 'HRVS: calcd for -
1,3-Umpitiazaab &1 @-rethossd-peTinsdiny haretmhittiEs| - FTVS,

£M+ 1+), 543.07723. Exanple 8KK: iV2-(I,I"
1,3-besizpthéanpl-241RHE bl omothylpiinerdzing-4- i pttethyif hnaph 2y Wyrimitin-4-
yllagdtotitiite ne [ 0347] Step A: r -butyl 1-(4-

rt-butyl benzyl)-iV2-[(9H fl uoren-9-
1,3-hdnethivoel - GHRH @M (4} banzylapipératiari-yixin el |(Heshy] } 6% 5}9 yr1m1d1n 4-
ylla&etdnifdile MS (ESI) mz 1141.6; HRMS: cal cd for Hgl

+ H+, 571.31665; found (ESI _FT, [MH 1+), 571. 31581
1,3 l@d&h&éﬁ]az& 1B {[4-epiperbrihyil-ylkt Eni R

a-gl utam ﬁgt(e {I{/IS.‘eEB tI%SI ) m% 343%1 )b %%}gpglramh)ﬂ)hcetommle
1,3-Ks20 6B 23 18- 1‘{21'(13] @%rrﬁﬂlﬁﬁ%razfxpW@brﬂeﬁ%’l{ﬂé%}oi%ﬂrﬁfﬁln-

yl]ao%‘&ﬁnt%‘l’@g Step C rt-but
, 11- bi phenyl - 4-yl car bonyl ) -i V1- (4 t rt butyl benzyl) -

S e Oy i B M=

1ack
yD found (ESI-FTMS, [M+H 1+), 529.30622. [0350] Step D

(3H- B\z’gz&tfua 19 Qm £ ¢ thyl-piperazin-]-ylmethyl)-
%@%ﬁﬁ;a@@?) Ikt Raeimirorrinding

benZ?EH ¥ "E31. 2. FRVS cal ¢d for
4- (4- - azo Oéq ByAégb me?llilyr]? §'r§r%d1§ Evﬁbx;n%ml%fgehzyl)-
>;1Fet

plpera%/f (qur ﬁﬁgﬁ Pk bonyl)-iV

1- (4-iodobenzyl)-L-a-glutam ne [0351] Step A: rt-butyl

2-[ (9H f 1l uor en- 9-yl met hoxy) car bonyl ] - 1- (4-

i odobenzyl )-L-a-glutam nate M5 (ESI) mz 641.1; MS
(ESI) mz 1281.1; HRMS: calcd for C3 1H33I N2C6 + H+,
641. 15070; found (ESI-FTMS, [MtH 1+), 641.15129.
[0352] Step B: rt-butyl 1-(4-iodobenzyl)-L-
a-glutamnate M5 (ESI) mz 419; HRMS: cal cd for
Cl6H23I N2G3 + H+, 419.08262; found (ESI-FTMS,

[MHH 1+), 419.08332. [0353] Step C t rt-butyl iV2-(l
, 1' - bi phenyl - 4-yl carbonyl )- Lrl -(4-iodobenzyl)-L- a-
gI utam nate S (ESI) n12 599 VS (ESI) n12 1197 HRIVS:

N NN SN oA AN oA



M5 (ESI) mz 549.1; M5 (ESI) mlz 1097.2; RMS: cal cd
for C32H37C N2O4 + H+, 549.25146; found (ESI-FTMS,
wONbddfo#)2 549. 25189. [0362] Step D: PCT/US2006/027455
2- (bi rhenyl -4-yl carbonyl ) -i \9( -[ 2- (4-chl orophenyl )-I,1d
i methylethyl]- L-a-glutamn (ESI) mz 493.1;, HRVE:
calcd for C28H29C N2O4 + H+, 493.18886; found
(ESI FTI\/B, [ MPH] 1+), 493. 1895. Exanpl e 800:
2-(1.1"-Dbi phenyl -4-yl carbonyl)-iV
2- [4%4!{21 [mqféemtﬁﬁa@m/ hdénebaymtlhuﬂhgqlpyhhndm- -yloxymethyl}-

{ A rt-but
benng) g%ﬁ ?lgn&g%ll rre?ﬁoxy) E:ar bgnzl ]-iV1-[2-(4-

| t
o %%% ! -%%z% ’eto rgilﬁml Mf%ﬁizyl%énzyl'exﬁ};_&k/ﬂé%ﬁméﬁg}gﬁ

29158 found (ESI-FTMS,

s @ 3%? %211 i o%—@%lidf ﬁgi@yﬂa gﬁeﬁ;&lﬁw mh(ﬁ#]Z floxymethy1)-benzyD-

pipegpzift- L 353.2; HRVB: calcd for
+
@H%gzm;%%@w LT 0 BRI )
benzylgxyhinymiangin-4yPracgoBdile ) - 1-T 2- (4- fI uor or henyl)
1I-d|rrethlethI]L aglutamn )
4- (4SS (- R eerpl payhdansgsyano-mijbed] 1 Sy toxiretyl)-benzy)-
10 pipeGaBFFabOLylic a4id disgghyi@ne: found (ESI - FTNVS,

[ MFH] 1+), 533.28063. [0366] Step D'
(3HARengothiazbi-plyEdste) 42y CAreBoi merazw- 1-ylmethyl)-benzyloxy]-pyrimidin-
4-yll-af@ofifrile] uor ophenyl ) -1, di net hyl ethyl] -L-a-glutam ne

MS (ESI) mz 477..2; M5 (ESI) nmlz 953.3; HRMS: cal cd
(3H-fBth§iﬂ&ileEENﬂﬂHne}-(H{4 -[442-h3d®xy:ctHiydlipigeiaeBt L-Fimhyl]-
beniy%ﬁ;ﬂglﬁ}brlmlﬂﬁam&ll)?e&ﬁtonﬁqml e 8PP:

i V2- (bi phenyl - 4-yl carbonyl )-i V1-(I.1-di nethyl - 2- phenyl

15 ethyl)-L- a- glutam ne [0367] Step A r -butyl

1-1He, dotrﬂioﬁﬁ&sm{' foBn#A €N YhBiBydbtaindt ocBidind teanethed-described in

yl met hoxy) carbonyl]-L- a-glutamnate M5 (ESI) nfz
W055747220HR|\/IS cal cd for C34H4AON2C5 + H+, 557.30100;

dfPI(tFSf' SIS %{ﬁnin{t %gnﬁ%}? @@%ﬁ%‘{ﬂa 8% 8831 sibaruBture (IT) and

corr hditngrthnamershﬁeréﬁSI) mz 335.1; M5 (ESI) n12 669. 3;
HRMS: cal cd for CI9H3ON2G3 + H+, 335.23292; found
20 (ESI-FTM5, [M+H 1+), 335.23259.66 [0369] Step C
terf-butyl ~ phenyl ~-yl car bony”- ~d .| - di met hyl 7-
phenyl et hyl ) - B M5 (ESI) m\z 515 2 VB
(

904 3; ( b +) N515. 9018 (")
ami ¥ . M5 (ESI) 917. 3;
dRIE: sal cd é¢ror C28H30N2OA4 + H+, 459.22783; found
R (ESI -FTVS, [ MeH] 1+), 459.22858. Exanpl e 8QQ
~N-(bi phenyl ~-yl car bonyD-"-f S-i sopropoxypropyD- L-
a ] { up comprising or consistin of
VSR BTR AR, foRAAR I i Reflotel fomm b Yrqun ppmpriing y

hydtc%@nl ﬂmmmdanwmuﬂshm@cg@uCamlqybtsgbwt(tEsr yngpbstitgted G-Ce-alkyl

ary15§51gESI zgﬁ}n{nfz dé]g 5 %éercﬁ &Lﬁl\%éoar ﬁg]]bit }Jteg?’%%a%td{ehrcs -alkyl

25 hete&@ﬁ?ﬂsu@tﬁ@te@ or ﬁlhs&l}é’élw'ted\ €4 &éaﬂ&ﬁﬂ? RobmEted vt yindubstituted Co-Ce-
Utam nate M5 (ESI) miz 303.2; HRVS: calcd for

C15H30N204 + H+, 303.22783; found (ESI-FTMS, [M+H 1+),
303.22747. [0373] Step C. t r -butyl

2- (bi phenyl - 4-yl carbonyl )- 1-(3-isopropoxypropyl)-L-
a-glutamnate Ms (ESI) mz 483.3; M5 (ESI) nlz 965.5;
HRVS: cal cd for C28H38N2C6 + H+, 483.28535; found

(ESI - FTV5, [M+H] 1+), 483.28364. [0374] Step D

L/ a- (bi phenyl - 4-yl car bonyl ) -i V1-(3-i sopropoxypropyl)-L
- a- glutamne Ms (ESI) mz 427.2; M5 (ESI) m z 853. 4;
Ms (ESI) mz 449.2; HRMS: calcd for C24H30N2Gs + H+,
427.22275; found (ESI-FTMS, [MH 1+), | .22221.

Exanpl e 8RR

. e " N IA P~ 4l 11l 4~
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449.18711; found (ESI-FTMS, [MtH] 1+), 449.18705.
Exanpl e 8TT; JV2-(bi phenvl-4-yl carbonyl Vi V
wo-2p@701 27k | uor ophenvl ) et hyl 1-L- a- gl ut am ne[ 0B8BJUSBi06/027455
At rt-butyl iV2-1(9HflI uoren 9-yl met hoxy) car bonyl ] -
1-[2-(2- fluorophenyl)ethyl]3%L-a-glutaninate M5 (ESI)
mz 547.2; Ms (ESI) mz 1093.3; HRMS: calcd for
C32H35FN2C6 + H+, 547.26028; found (ESI-FTMS,
[ MFH] 1+), 547.26138. [0384] Step B: t rt-butyl iVrl
alke fl Nyt ) (E
k 1{y¥ ﬁéfl sHE’srtﬁ’lﬁ’cQ@ Mf %s?ﬁ%cﬂiutk% @hgﬁ/%ﬁ%r aﬁd&?r%y ShBstituted or
unS@hSleBd:m@% alksl‘&yl, S&Bﬁlﬂl@& 20 ;unsfubsﬁmdte(dESd -CEallgnyl aryl, substituted or

uns%gﬂ_%t;f%% %yyp E?P@%}’ﬁ@%ﬂw 18;5 tv?tp gl 2c_>r unsgl)bstl%/uted Cs-Cg-cycloalkyl,

bﬁﬁtufbﬂoﬁﬁ -
su SR Ngiﬂ)(ﬁhé)ssfi%@éd ]Zhetle(laccgcl%l%ﬁir@@%tﬁfewsog Enlsubsftified C;-Cs alkyl
cyctoathab 3 snbtiuted Hur, UBSEhsHG ;Cif Gosnlityk Ester&ilw&alkyl substituted or

2497 038

unsk‘)%@tf‘gi)%ﬁ‘gﬁ@‘yﬁ °§f|b8 bERYI §tbﬁﬁt“f°21 05 s ehstibpietk fy1Geaaliyt acyl,
acyWxly; subs@tutedl sttaFubeithed (F8ls)al (ﬁl@Qy,]subgfﬁu{e&%r)ungﬁb%muted Ci-

897.2; HRVE: cal cd for C26H25FN2 , 449
Cs- @lgﬁln@kgmplkpxmrbqu,pﬂubst}tuted4)9 u]_lgmmut@(@mgkelllgﬂj@lkoxycarbonyl
amxgﬁg%?érgﬂeg?iﬁsttg%g% e@l{ gg‘lgl.}%ﬂtlétté&/ ! i- & giﬂ}y‘fh‘lalrt%{q%&r%nr\{yl) ee{cr}]/lamlno
substifittefl D¢ (J.Asubbﬂmtedrmle@yhlkgﬂ ztcyla]mmb,.?ur[:lﬁﬁJ‘thHstimtsﬂrbrgmsubstltuted Ci-

t hoxy) car bony| ] - gl ut am nat e n z
Codbl WO iRy Sibditgied oo Uy Cort R ammino, sulfonyloxy,
I

sub@%’é@ %ﬁ?@ﬂé@g@t%ﬁ? §%§é§fb¥l§% 8 %Hfogqgls suEH}@IBd or unsubstituted
Ci- @e-flﬂ_lﬂ sulfonlyh rstutﬂmllh,ydi@beﬂlﬁu;dd] orl unsabgltuted . r@4-alkiBsyIfSt1) sulfanyl,

Sub%qf%gééll L 3 3?1%1_?@%%2 Sflgml\ﬁ (ﬁg%o%glfa%ygno substituted or

unsrﬁlMﬂltﬂtéd"@l c@»%ﬂkylﬁﬁ fohyldf389] Step C. t rt-butyl
2- (bi phenyl - 4-yl cargonyl) i V1-[2-(4-

chI pr ophenylé)glet h - a-glutam nate M5 (ESI) nlz
A B;se m t%@i groyg&ﬂn@rlsmam copgiplégng ¢loH, halogen, cyano, nitro,

am1%%@%t%€él’a% 4%15%58%«?& ?d%ggajh%gt egﬂ%ﬂcélglsb -':C-gl\@tyl, like methyl or

ethy? of l&(ﬁb\,amjbkt-ltd‘eeﬁlcﬁambmbmh)ted Cz—CG-alkenyl, substituted or unsubstituted C,-

eﬁ]pgnylt bs(i:tﬂ:{lq%éomé%?gbsﬁug hcg -_all&_ |IUt mg&?qdow(psr unsu{)stltuted aryl

or %fﬂ@b@' N@%sﬁbﬂﬁu@@Shé{él%g@l s ObRRutbEShr RhM®stituted C,-Ce- -alkyl-
+), 465 15776 Exampl'e SW

MtH] 1
hetefoatry], (HENYORS y@@r%om@(@)ﬁNRl TR%, ZSEn)RY, epithenv Det hvn- L-
a- glutam ne [0391] Step A rt-butyl

1- li ox?;%l:lg g@%@%&%ﬁ&héﬁ# é}['%ql gegé' fwlgygé%%mﬂg gr consisting of

hyd15>@8n 1uns|l\i&t(tﬁ;$ﬂ)orﬁédbsﬂ1&12éil Z;-G4RKy 1, Qﬂisﬁlﬁ‘stifaﬁéd or substituted C,-Cg
23073; found (ESI-

alke[lm Hﬂniulastm%é%m%ﬂpﬁﬂm ad3621Cs stk Uflswhsﬂmﬁdy or substituted aryl,

h h g i
unsde%t[ug@%n%g s‘gg%t&gfée I\E&%ﬂg@]ﬁﬁ ﬁ#gubgtét}[&gl L)k'/ss"ﬁ?‘ﬂg?‘ieg n’¢5C6 alkyl aryl,
unsub8tus:d dﬂRMBsututaﬂ(ﬂj -G palk @izt ody NPEFerabhHR | R4 nli6 26 5nteger from
0t ound , [ MtH 1+), 341.16301. [0393] Step C t

0 tm8£ﬁ F flﬂﬁ ‘henyl - 4-yl car bonyl ) -i V1-[ 2- ( 2-
chl orophenyl )ethyl]-L- a-glutarninate Ms (ESI) niz
521.2; M5 (ESI) nmlz 1041.4; HRVS: calcd for
C30H33C N2O4 + H+, 521.22016; found (ESI-FTMs,
[ MPH] 1+), 521.22075. [0394] Step D
2- (bi phenyl - 4-yl car bonyl ) -
1-[2-(2-cMorophenyl )ethyl]-L-a- glutarnine M5 (ESI)
mz 465; M5 (ESI) mlz 487; HRVS: cal cd for
C26H25C N2O4 + H+, 465. 15756; found (ESI - FTMVS,
[ MtH] 1+), 465. 15834. Exanpl e 8WN
i V2- (bi phenyl - 4-yl car bonvl Vi V1-r2-(2-thienvl)ethyl]-L-
a-glutamme [0395] Step A t rt-butyl

A r o~ 7~
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(ESL. FTVM5, [ MtH] 1+), 563.2309. [0404] Step B:

1-[2-(3-chl orophenyl)ethyl]-L- a-glutam nate M5 (ESI)
woneo7B41761; HRVS: cal cd for Cl7H25C N2G3 + H+, PCT/US2006/027455

341. 16265; found (ESLFTMS, [M+H] 1+), 341.1611. [ 0405]

Step C. -butyl iV2-(l,r-biph&nyl-4-ylcarbonyl)-iV

1-[2-(3- chlorophenyl)ethyl]-L- a-glutam nateMs (ESI)

mz 521.1; M5 (ESI) niz 1041.1; HRMS: calcd for

C30H33d N2O4 + H+, 521.22016; found (ESI FTVS,

[ NB'p‘Qc]rﬂa plpél?a%m%%jeﬁﬁ)thl[a%g%rl%[tﬁ/@ (t<l) the present invention are

henyl - 4-yl car bonyl) ophen ﬁ? nt eJn

selec&ed fgorgrthqfaﬁowmgmt(ﬁa ) mz 463. 2 |v5 ESI -)

197; HRWVS: calcd for C26H25C N2O4 + H+, 465 15756

13&%*@%]2 0 R A g0 L9 RBRY o micin

yllage{obitiile, or obenzyl ) - L- a- gl ut ami ne [0407] Step A t

rt-bu H f ren-9-yl met hoxy) car bonyl
13?‘168%91‘5:%@1%%& -({4 liSlej gPQﬁY&MH?%Z@'NSDPEﬁmU h?r%ygggy)pyﬂmm- 4-
yllacgtoptriley z 1065. 1; HRVS: cal cd for C31H33FN2OB + H+,
533. 24463; found (ESI_FTMS, 1+), 533.24461.
3{b@qml]xla§q1@py1@ {4t @ingrazin-1-y{ rgeﬂlyl)&r@b]éw@gpymmldmA yl)acetonitrile
glutamnate MS (ESI) mz 311.1; Ms (ESI) mz 621. 2;
1 3‘Iblm@thlé@l@cb’lf?of{4€Ei‘6lﬁmﬁﬁmmamnﬂ+yl)lﬁithylﬁ@55}}OKD)deldln 4-
yllacesnitienVs, [ MeH] 1+), 311.1762. [0409] Step C t r
-butyl N2-(l ,1'-biphenyl-4-yl carbonyl) -
[2-(1 4 &-ddetydwiptreninyil-yhethgl bgnay B ok y)ayemidin-UES] (1 , 3abbenzothiazol-2-
yl)ad&bnitrileMS (ESI) nfz 981.2; HRMS: cal cd for C29H31FN2O4
+ H+, 491.23406; found (ESI-FTMS, [M+H] 1+), 491.23526.
(BHEBéilAothifEobp-ylideney3 2([U (4= [D,IZPI]e;mdhazél-y-lyﬁﬁétBQDgibkrazin-l-ylmethyl)-
beniyl()ﬁy]fﬂyﬂﬁﬁﬂiﬁaﬂ?MLéceiemtﬂ}e gl utam ne Ms (ES|
433.1; HRMS: calcd for C25H23FN2O4 + H+, 435.17146;
4-(4- (UG HEBSIZb M 01-D Mtk dey oy arfb3 ety %rmﬁ&ﬁﬁ@lyfox%ﬁ%yl} -benzyl)-
p1peraz(nE( h-catboR{ Wélclld‘m\é{lfggéskg&nvl}l V}gﬂ di f| uor obenzvD-L
a- glutam ne [0411] t -butyl

2-[4leal &- 3HL]§éﬂi9{h%8ﬂZ¥’|h%ieng P&r%'_hlfs ZH epg@g% ‘IES% lox rTtymethyl}
i TR S 1l

(2- {ggh‘;% %ﬁgé}dll %%rééljf éz}%ﬁ%ﬁpl]‘;&i%?log(%s &)yiF mid1{1 W)H; {’3+I)I

ben ueél?o eﬁo?yl/tx ei_ a- glutam nate M5 (ESI) n z 329;

(443 ﬁ*’{f@%nﬁ Wl Zéfé G Calrﬂﬁ%ﬂlﬁyr%%'z5§>ée?ay_mftbﬁliﬁenzyl>-

PipegiZs ey dePfa%lE - bi phenyl 4-yl carbonyl)

ben%gl ?f‘fgi{-@%&‘? T ety e a?)iglg"éreafzg/Ysl -y met Yl]

dﬁfzwé& %Ybrﬂcet%@rlzmm found (ESI - FTMS,

Hl) %ﬁ 509. 22485. [0414] Ste
4- (42{. {GH: pBgPL- Zfryg}qi@gp—gwﬂ}leqhvl] pyrlmldln 2-yloxymethyl}-benzyl)-
plpelaze® krca'bpxsdma@ubchwmylmmlde glutamne M5 (ESI-) mz

451.1; HRMS: cal cd for C25H22F2N2O4 + H+, 453. 16204,
(3H1Bsuaethiaest FYNesne]- (M -(4-Fthyk speeaing] -y Exethpl)-e8RBB:y]-pyrimidin-
4-yI}-ag¢tbnitrle phenyl ~- yl car bonvD-i y~f sec- but yn- L-

a-glutam ne [0415] Step A rt-butyl 1-(sec-butyl)-
(3H-Beng@thiabbdltbykdend)-(A-{r{ A1y draxpeothy])}pipdrazindl-yinsthyipt e
benAyoyESlyyintitlin-A@)-a2etomdMS. cal cd for C28H36N2C6 + H+,

481. 26970; found (ESI-FTMS, [MH 1+), 481. 26966.

[0416] Step B: t rt-butyl “sec-butyl)-L- a-glutam nate

M5 (ESI) mz 259.1; HRVS: calcd for CL3H26N2G3 + H+,

259.20162; found (ESI-FTMS, [MtH 1+), 259.20164.

[0417] Step C. tert-butyl

2- (1, r-biphenyl -4-yl carbonyl)- N1-(sec-butyl)-L-a-

glutam nate M5 (ESI) mz 439.2; M5 (ESI) mz 877. 4;

HRVS: cal cd for C26H34N2O4 + H+, 439.25913; found

(ESI-FTMS, [ MtH] 1+4), 439.25972. [0418] Step D 2-(lI

, 1' - bi rhenyl - 4-yl car bonyl ) -
1 (sec butyl) L- a- gI utam ne I\/S (ESI) n12 383 1 %S

I Y

L A= o~
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glutamine M5 (ESI) mz 440.2; HRVS: calcd for
C24H29N3O6 + H+, 440.21800; found (ESI-FTMS,
wONbbTHi176), 440.21827. Exanpl e 8EEE: PCT/US2006/027455
A- (bi phenyl ~- vl car bonvD- *JVAdi et hyl - L- a- gl utam ne
[0426] Step A: te rt-butyl i¥1, 1-diethyl-
2-[ (9H f 1 uor en- 9-yl et hoxy) car bonyl ] -
L-a-glutam nateMs (ESI) nmlz 481.3; Ms (ESI) mz 961.5;
HRVS: cal cd for C28H36N2C5 + Na+, 503.25164; found
(ESI - FTM5, [ MtNa] 1+), 503.25163. [0427] Step B
tert-butyl ~-diethyl-L- a-glutamnate M5 (ESI) nifz
258h@consrvBds efifocmiutadil) Gb3 M2 eM2GR:d-actbrdin236 H0h6thpds described
. -FTVS, [ MtH] 1+4), 259.20149. [0428] Step C
in BB

i V2- (bi phenyl - 4-yl carbonyl ) -i V1, i V1-di et hyl - L- a-

9! 1t Ak that EndiihES the INE iddBiteds HabSthe fﬁ"ﬁﬁulg(ﬁg ;
HRVS: cal cd for C26H34N2O4 + H+, 439.25913; foun

(ESI - FTVS, [N%Fﬂl+) 439. 26093. [0429] Step D

2- (bi phenyl 4-vyl car bonyl)- 1, L1-Rf et hyl - L- a- gl ut am ne

VS (ESI) mr'Zz . M8 (ESI) 765. 4; HRVB: cal cd
38§.19658. flbundO( ESI-FTI\/B
anpre éﬁ LAY, ()

for C22H26N2
i VAL - ph hv L-

[ MPH] 1+), 383.

-blphenyIA-yIcarbonv

a-gltttam ne [0430] Step A tert-b tyl

N2- [ (9H f | uor en~9-yl met hoxy) car bonyl ] -i V1- ( 2-

phenylagt t bkl 2

DT oy e nd Fr %H@%gzg%egmeer%ﬁaﬁ%% éls‘f}’c“$k% bicyelie
alky MHIQ]CDIBBaImBQ gt ]269533116[1@&@‘@}1 a&m pih@erot:}s(rle)- wdieseby one nitrogen atom

with] 5 Y w3 Tt SR Bkl TaoRuE i B pyovicing o

sulfofhmid®11l. [0432] Step C tert- butyl N2-(I
, 1' - bi phenyl - 4-yl car bonyl ) - N1- ( 2- phenyl et hyl ) - L- a-
gI amnate M5 (ESI) mz 487.2; M5 (ESI) mlz 973.3;
%S S%lﬁ?teg fiog} the FspIUe@Rprising i congistingofiipydre gspn gnsubstituted or

a su@ﬁ'(ﬁhteﬁ-r(ﬁ/scc; Et%ﬂ}' Hﬂsu‘as‘%ﬂ %?% subg‘]tgft%h @t éR al@yl unsubstituted or a

ca r
substityted @aﬁ@sydlbdzﬂyi/ I l)nsubﬁ}tgﬂedl toam ﬂfbsﬁﬁte(dESlz XlsmllzynAjIB lanimoj\/Ehlfanyl

sulﬁE%Elf ﬁ@%@é %?f?g‘aﬁax E%{ﬁ cal Cd:tc];};ﬁaﬁ}xgi?al_n%gg%ar @éfé, unsubstltuted ora

subsEaeP ;- (%Cﬁﬁ)xycarbon?rl unsubstituted or a substituted aryl, unsubstituted or a
i VA, | " - bi phenvl ~- vl carbonvl VA-ra-ftrifl uoronet hvDbenz

subsjifyted heterogtylitcartons, peaadplgeahydronyenitrophydrhzide.
L2-[ (9H f | uor en- 9-yl met hoxy) car bonyl ] - 1-[ 3-

A g A PO G

chlofioe)n € (LT g, rﬁ?fllﬁy-l] o‘tt)hyl)ﬁc&@ Smf?iﬂéﬁ}nelﬁtcﬁ@ dBethoxy). Most
[.S-~r.ifluaronet hy?benzyl | -L- a-glutam nate
Pref?%Féi\‘?ké E%‘QB%‘H ip gartigyloy plerid 03 + H+, 361.17335; found
(ESI FTVS, [ MtH] 1+), 361.173. [0436] Step C

t @t shpilatted" fr6M tHe E{Bﬁ?ymrﬁﬁ‘l@bﬁ?géﬁs?%itné of h}(derg%%n, mCCZ)OR3, -

1‘55&1 {i,f 1 uoromet hyl ) benzyl ]
COMRFR’2; ONB 2 €8 1(3: atkyl mlsutus‘rd WRRSN @Hloai fmmo group, a hydrazido

carb%& ﬁ%@ !\I%%itg,ng L![l_fo%[a 2 3 %méi[e { ounad 1Hn SFNE;r hereby, R3 R are.

rhenyl - 4-yl carbonyl )- 1-[3-(tri fI uor onet hyl ) benzyl | -
a-glutamne Ms (ESI) mz 485.2; Ms (ESI) mz 969. 3;
HRVS: cal cd for C26H23F3N2O4 + H+, 485.16827; found
(ESI _FTMS, [M+H 1+), 485.1682. Exanple 8HHH, JV d

' - bi phenyl ~- vl car bonvD-i VM-

arifluoronmet hvnbenzvn-Lct- glutam ne [0438] Step A
rt-butyl 2-[(9H fluoren-9-yl nethoxy)carbonyl]- 1-[2-
(trifluoronethyl)benzyl]-L- a-glutamnate M5 (ESI) mz
583.2; HRMS: cal cd for C32H33F3N20G5 + H+, 583.24143;
found (ESI _FT, [MtH] 1+), 583.24162. [0439] Step B: t r
-butyl 1-[2-(trifluoromethyl)benzyl]-L- a-glutam nate
HRI\/S cal cd for C17H23F3N2(13 + I—H 361 17335 f ound

——~1 —— . e NS A A =~ - ~



10

15

[0447] Step B: te rt-butyl L™-heptyl-L-a-glutam nate

HRVS: cal cd for CL6H32N2G8 + H+, 301.24857; found
WO B 70 TS, [MH—|] 1+), 301.2499. [0448] Step C. PCT/US2006/027455

tert-butyl 2-(l,r-biphenyl-4:ylcarbonyl)-

N1- heptyl -L-a- gI utam nate HRVS: cal cd for C29HAON204

+ H+, 481.30608; found (ESI-FTMS, [M+H 1+),

481.30706. [0449] Step D

L2- (1,1 -bi phenyl -4-yl carbonyl)-iV rl
inde ﬂédﬂ belettél He&g frr N At

25. 24348; 14 oAUt bR H%Mf%fw c@éhﬁ@ Gall¥nyl, aryl,

heteromyh 41 7C 1E sk hetieraaryl-Ci- Cs-alkyl

i V3- (bi phenyl - 4-yl carbonyl ) -i V1- r2 (4 br omophenyl ) et hv

\)%CTogaIPg %r Shop enyL}?OrJtt h\? ec[))fc@ [at'nélll_?_s &yhe}vgne]éher of the general

forrydﬂae(d)@a(yd)car bonyl]-L- a-glutam nate M5 (ESI) niz
607.1; HRMS: cal cd for C32H35Br N2 + H+, 607.18021;
found (ESIFTMS5, [I\/H—|] 1+), 607.18182. [0451] Step B: t
r -butyl L/'1-[2- lqr onor henyl ) et hyl ] -

a- gl utam nate I\/IS ) nmlz 385; HRMVE: 231'd for
C17H25Br N2O3 + , 385. 111213; f ound I&

[ MEH] 1+) 385.‘&1 309. N0o452] Step=c—Npu

i V2- ( bi phenyl - [ c rbonyl) 1-12-(4-

br onophenyl ) et hyI ]-L- a-glutam nate Ms (ESI) niz

565.1; M5 (ESI) mwa)1129 1; HRMVS: cal cd(#)or

C30H33Br gé + I—H 565. 16965 found (ESI-FTMs,

[ MtH] 1+) , 5. :

2- (bi rhepy

]-L- a- @

C26H25Br N@~

1+), 509. 1D906. Exarrpl e 8LLL; 1

- (bi phenyy ~ y<l°bar bonvD- ~- O'- di rré'thyl(dgtttvD L- (d)

a-glutam ne [0454] Step A t rt-butyl

I V1- (3, 3-di net hyl butyl)-iV2-[ (9H-f | uoren-9-

YITREWX M) CHP 0PV hde @nd}hﬂ aR1cBRE & dYP dabidlokhdd ﬁom the group

509. 3; I\/B(ESI) mz 1017. RVS: cal cd for C30HAON2Ob
consistiag ofggpubmit@ed of @Lﬁubst(tasd Lﬁmlks[lmmpbs@tuteé 09 230b8Buted C,-

e e ynghRRi BOE PR Cera AT e R P gintea o

Cg-c46lbalkyl Mﬁtl(nk_zﬂiy) coHtZin@hg31-3; hdrobtolls) andl BptBaly3; fudddMpith aryl or
cal cd for C28H38N2O4 + H+, 467.29043; found (ESI-FTM5,

heterqgfyly 1+), 467.29134. [0456] Step D
2- (bi phenyl - 4-yl car bonyl ) - N1- (3, 3-di net hyl butyl ) -L-
a-MtdHhAareRe RV 123k i?hdfe énd Qé\l% frbut Hth
2l s e e . %Nkﬁ[@ ront the group consisting of
unsu&;gtltumglg@ga Bubstipited &WMnsubstltuted or a substltuted heteroaryl unsubstltuted

or a s %stg[u{eghenl;{;i #é a?lfyi,rsbonéﬁtgbtgi %Lksbstbtﬁ egnl{)etergalry 8t 6-alkyl -

C(0) @1@[ 13(03 =R, oEPRSRY RY eNRIR; 1N42*<1’:(@k|3 f Nlp@r‘c%)ﬁw R3 ~(SO)R?, -
0 gcarbongl]3 -Laglutamn NS (ESI)
(80587, NSOMé (-B)NRARz. 1213.3; HRMVB: cal cd for
C32H35Br N206  + H+ 607. 18021; found (ESI-FTNB,

[154['Idrga§1)vellyg eny %é??kﬁ_égf Por f j;a r8n rﬁéi{n%érﬁ% UPF__JQSSituted ora

substifuted3Rfurated WRcl{dzgkyl drrﬂlztei’(ﬁﬂ(erlng'lRl\/B cal cd for
C17H25Br N2C3 + H+, 385.11213; found (ESI-FTMS,
[ MbH] 1+4), 385.11175. [0459] Step C. rt-butyl
2- (bi phenyl - 4-yl car bonyl ) - N1-[ 2- ( 3-
br onophenyl )et hyl]-L- a-glutam nate HRMS: cal cd for
C30H33Br N2O4 + H+, 565.16965; found (ESI-FTMS,
[ MFH] 1+), 565.16854. [0460] Step D
2- (bi phenyl - 4-yl car bonyl ) -
1-[2-(3-bronophenyl)ethyl]-L- a- glutam ne HRVS: cal cd
for C26H25Br N2O4 + H+, 509. 10705; found (ESI-FTMS,
[ M+H] 1+) 509. 10648. Exanpl e 8NNN:
JV2-(1.1"-Di phenyl 4 yI car bonvn 1V 1- r4 fI uor o- 3-

T L ~ A/~ AT ~ res

+ H+, 509.10705; fpund (ES
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M5 (ESI) mz 467.2; M5 (ESI) nmlz 933.5; HRMB: cal cd

for C27TH34N20G6 + Na+, 489.23599; found (ESI-FTMS,
wONbdSajii7), 489.23577. [0469] Step C. tert-but pCT/US2006/027455

i phenyM yl car bony”- L"-i sopr%p -L- a- glutamnate M

(ESI) mz 425.2; Ms (ESI) m7°441.2; M (ESI) mlz

871.4; HRMS: calcd for C25H32N2O4 + Na+, 447.22543;

found (ESI-FTMS, [MtNa]1+), 447.22701. [0470] Step D

L/ 2- (bi phenyl - 4-yl carbonyl )- 1-isopropyl-L-a-glutam ne

VSRE B! hrahdertfderdly d¥RcleEStom Ml Cﬁ%ﬁﬁ cé”nmd’kﬁg (o@ﬁ )unﬁqb%tltuted ora

481. 2; HRI\/IS calcd for C21H24N2 + Na+
subsited CESk-atipunsubatiated o a sobstitged ﬁz@«a&l@né’l smqbstltuted or a

sub‘g’eﬁuie(c‘lb&?[;%%bs&mtg& Rp %nélLBgtlttutq%y flétgro sugsrhtl%e(lf or SIliI)stltuted

aryRCh QI uarsalbstifatyd oRd Mﬂthfalrﬁmwél]yt—c}ll}daﬂml di n-4-
yI rrethyl) L- a-glutamnate Ms (ESI) niz 516.3; HRMS:
H33N3G6 + H+, 516.24930; found (ESI_FTMS,
ect oBifihe groqpoqnpgftug gf,hnirog@n, wgsypstituted or a substituted

- I h L-
e e
n’ iC28 HBdgd8 Oom+0 ko+4, ptafaraBBBIS: 2.flownd efhBSHinfehiME’ 1s[Hyﬂi-d]g1:rt)
474.24265. [0473] Step D. 2-(bi phenyl -4-yl car bonyl)

e PN i oL K N
R* 438 RE18AG: hﬁ&agml ButGREBstithdfd -seRLRAGH b gfb&%&&ﬁ!h‘ﬁhé of straight
1- pentyl - | utam ne [0474] Step A rt

or Ibzznff(edH <f34 Gor%hylg whit ol edr bbﬁynojaryl ﬁzp@mamyl L- @1-Cis-alkyl

SV 3 A ol s o

cha{rbBhy Eoii¥don 1FVONa]Slatpms 517. 26785. [0475] Step B: r
-butyl iVtpentyl-L-a-glutamnate M5 (ESI) mz 273. 2;

HQ%{FZ Ifl%%lsgpdef{@%mn%%%%%q% TﬁR W}?@%;{S@St@?éi]g%r branched Cy4-

E h - Ayl I |- t
Clzla@)e/ﬂ)ljﬁ?se'r%m fa @%{EI%Q %1'5( %ﬁﬁ Egél;bbt\i{#gﬁe%}%y éycﬁ)'h%}gl Q%p or a

bengg| gsent. or C27H36N204 + I—H 453 27478 f ound (ESI-FTI\/IS
[ MiH] 1+), 453.27694. [0477] Step

I | ut am ne
Vel Y et SRR | BRI e 07
for C23H28N2O4 + H+, 397. 8; found (ESI-FTI\/B
[ MtH] 1+), 397.2136. EX | e 8SSS:
V2-f bi phenvl - 4-yl car bonW| Vi V1- telr/ butvl)-L-a-gl utam
e[ 0478] Step A tert-butw _1-At
rtlalbutyl) N2-[ (9H fl uor en- 9-yl net hoxy) car bonyl ] -
L @'—Nfﬂm Retiege KB i& EStohight ér #ibhciod Fatkyl eFerably a Cg-Cpo-
G e N 1 eorhigfl o Riholisd PO, Bidorably a Co-Cr
alkyl qurdcbepE@IgremVe, [ MH- H] 1+), 481. 27074 [ 0479] Step B:
rt butyl -(t rt-buty®-L- a-gl utarri nate Ms (ESI) rriz

e%rﬁcs’% a'%gégéf %ﬁﬁ&é’a ek e I&I%ﬂﬁdti% oy va

[0480] Step C tert- butyl 2- (bi phenyl - 4-yl car bonyl)
4-chlftro¢ N-¢5 4 piperaging-1Lsubfony)-tiiept emal gl -MethyHShenzarhle4 39. 2;

M5 (ESI) mz 877.4; HRVMS: calcd for C26H34N2O4 + H+,
4-CHiatn-Xoh1 Bt-(f wifludrqnikShaneTuiVeny [-hddylan)ino ¥ 8ipe2&ia2A -sulfonyl]-
thiopeh82-jInTiteyd } MienZantide phenyl - 4-yl car bonyl ) - 1-(t

rt-butyl)-L-a-glutamne MS (ESI) niz 383.2; M5 (ESI)

mz 765.3; HRVS: calcd for C22H26N2O4 + H+, 383. 19653;

found (ESI-FTMS, [M+H 1+), 383.19812. Exanple 8TTT:

A~ (bi phenyl -yl car bonvn-i VAd- net hyl - | - phenyl et hvD- L-

a- glutam ne [0482] Step A: t rt-butyl

2-[ (9H f 1 uor en- 9-yl met hoxy) car bonyl ] - 1- (I - net hyl -

1- phenyl ethyl)-L- a-glutam nate M5 (ESI) mz 543.2; M

(ESI) mz 1085.4; HRMS: calcd for C33H38N2(b + HH,

543. 28535; found (ESI-FTMS, [MHH 1+), 543.28707.

[0483] Step B: t rt-butyl ~-(I-nmet hyI -1 - phenyl et hy”- L-

aglutamnatel\/S(ESl) n z 3211 M5 (ESI) nIz 6413

NA L ISR IS NN NN A PNA PN

-
-

1




10

15

20

25

287.23282. [0491] Step C t rt-butyl

AN~ (bi phenyl -yl car bony”™-”~- hexyl - L-a-gl utam nate NS
wWORBGI7)o1nez 4612; MS (ESI) mfz 933.4; HRMS: cal edTfusr006/027455

C28H38N2O4 + H+, 467.29043; found (ESI-FTMS, [ MtH| 1+4),

467.29169. [0492] Step D i\VZ-(biphenyl - 4-yl car bonyl ) -

1-hexyl-L-a-glutamne M5 (ESI) mz 411.1; M5 (ESI) nfz

821.3; HRWVS: calcd for C24H30N2O4 + H+, 411.22783;

found (ESI-FTMS, [M+H] 1+), 411.22833. Exanpl e 8WWV
4-chl¥o- NbQ{Bl'[(’éﬂFifncﬁnlﬂLﬁ?fp@&QihL?-yl)klf&yﬂlﬂﬁér@%éﬁ@ﬁﬁ&t}ﬂrl))Bén'zamide

a- gl ut am ne| 0493 At rt-butyl

J 1 3 g k .
4- clﬁl;)gé gl)'-:[;(% é{ ﬁg/ﬁﬁflué&ogéﬂgfﬁﬁlyﬂ%&%cgtﬁgb%?d(lﬂgglyfﬂgnzﬁ gri)feﬁl?yl]l‘\b}gnzmmde

A B AR A St

4%&5@@%@% P T SR
4-c O](qo éigfl ép 4&0@3‘ ]Pe)razu_nlr (%FSP{%P@J&)P&% y]l}jnethygbenzamlde
B T RS R byon 25y Yenzamicde
s P om0 o

Yl)n&? cal cd for C23H28N2(}3 + H+ 413 20710:

ounddg%zl F [ M+ 413, 20657, Exa ?
4-chlo %00%1?%’6%\ -yleﬂwvawswﬁlew&wfony Ythien-2-
yl)n@let Ylﬂheaﬁ@rnléie[ow?] Step A r -butyl
2-[ (9H-f | uor en- 9-yl net hoxy) car bonyl ] S
4-clgror B xyhébdy(Qmprpholn-dedr- W@Mlﬂe@lﬂ) 1yl pubomy! pthiens-
yl)me&hyljbemmmmgw 4: HRVS: calcd for C30HAON206 + Na+,
547.27786; found (ESI-FTVMS, [M+Na]1+), 547.278609.
4-cljlonpaisi[(S{ Eélp(p&r1dmt—4—Mlmgthyl)mperhgid-rle)dmyyl-}thien-Z-
yl)naethylitcaramigbe HRMS: cal cd for CL5H30N2O4 + H+,
303.22783; found (ESI-FTMS, [M+H 1+), 303.22841.
4-cH16499} [ (B ip(2€hienheX-ylethiyt))plpetddir- ( yi Jotildenyil Héteyd2s ar bonyl ) -
yDrdethdjtenedrody hexyl ) - L-a- gl utam nate HRMS: cal cd for
C28H38N2C6 + H+, 483.28535; found (ESI-FTMS, [M+H 1+),
4-cHiER-RG 72 3[4- ([3%@1@1&1 hdAyl)piperazin-1-yl]sulfonyl}thien-2-
yhohe¥Ryl{Hehpbgiay | - 4- yl car onylf i V1-(6-hydroxyhexyl)-L-a-g
| ut'ar ni ne HRVS: cal cd for C24H30N2(}5 + H+, 427. 22275

4-cHI8%0Q- [ESE{SM @S@I@he yMﬁ%%?LﬁlpeAZiﬁ lzgliﬁﬂfon@}ﬁm

yl)metlﬁ % yI car bonv a- gl'ut ai ni ne[ 0501]
A ut
sl e e
D %5 1? Hél?i cal cd for 0217I—|34N2CBZ+9I3—,HS- e

N <fs§§<g§{é %IBfer%% TP it S ARk

S g SRR P Bl R G mic
R B b 1tykﬁ’%‘¥%rliﬂt}%%%tygnﬁﬁwébenzamide
+ dﬁm‘i’ﬂa" [42%%%%@1 o S0 AR R R T B

/ - (bi phenyl A-yl car bony”- propyl L- a-glutam ne HRVS:
cal cd for C21H24N2O4 + H+, 369. 18088; found (ESI-FTM5,
[ MtH] 1+), 369.18091. Exanpl e 8777

2- (bi phenyl - 4-yl carbonyl )- 1-r4-(di net hyl am no) ben
zyl]-L-a- glutam ne [0505] Step A: r -butyl

1-[ 4- (di met hyl am no) benzyl]- 2-[ (9Hfl uoren-9-

yl met hoxy) car bonyl ] -L-a-glutam nate Ms (ESI) m z

558. 2; HRMS: cal cd for C33H39N3OG + H+, 558. 29625;
found (ESI-FTMS, [M+H 1+), 558.29668. [0506] Step B: t
rt-butyl ~-7-(dinethylam no®enzyl J-L- a-glutam nate M
(ESI) mz 3362 M5 (ESI) n12 6713 HRMS: cal cd for

NA L ISR LS NN PNLVNSS NP NN A ™ ~1 —— . e
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Exanpl e SBBBBi - f bi phenyl ~-yl car bonvD- -
- fdi met hyl am no*benzvn-L-a- glutam ne [0514] Step A
wobedmiyle22- [ (9H-f | uor en- 9- yl met hoxy) car bonyl | PCYASEB6/027455
ni trobenzyl)-L-a-glutamnate M5 (ESI) nlz 560.3; M
(ESI) mz 1119.4; HRVB: cal c®f for C31H33N3O7 + H+,
560. 23913; found (ESI _FTMS, [MtH 1+), 560.23892. [0515]
Step B: tert-butyl ~-(B-nitrobenzyty-L- a-glutam nate
M5 (ESI) mz 338 1 M5 (ESI) mz 675.3; HRMS: cal cd
4 cﬁlﬁfro (I:J-q ?r(% 17102 I?ﬁﬁ)r[ 051%1%&1%?&@ &ﬂ?%ﬂeﬁ%tkn F IMRulfonyl)thien-2
r- i enyI 4-yl carbonyl)- 1-(3- nltrobenzyl) L- a-

L@\él]}g {,[& (ﬁl&@ﬁﬁg Ve iR AR Rl RreA035. 4

SH H 1+), 518.22868. [0517] Step C:

(2 5y Lo g ol te%r -bu; D2k thien-2-
il eg}}gﬁé@ A T e TS Y

% 30 % formalin and 10% Pd/ C gave
tert but phenyl - 4-yl car bo
4-ch] aqysnﬁﬂﬁémtwmmawp}pe@znal DirepA e
yh ﬂﬂZ@HB %.2; HRVS: calcd for C31H37N3O4 + H+,
516. 28568; f ound (ESI-FTI\/S, [ MEH] 1+) , 516. 28548. .
4- cpbgq-gi ({8t Es-hpdroxy-4-phenylpiperidin-1-yl)sulfonyl]thien-2-yl} methyl)benzamide
2- (bi rhenyl - 4-yl carbonyl ) -i V1-[ 3- (di net hyl am no) benzyl
N-({St[¢4- henzglylmmdnel-NBSI(IE@W)]tWIEZAIB}@n@hth@loerM@Iﬁdﬂ
C27TH29N3O4 + H+, 460.22308; found (ESI-FTMS, [ MtH| 1+),
4-%8@0-22&64{.[4{-&-&71@42@ -$picil H-benzimidazol-1 -yl)piperidin— 1-
yl]$ulfoln] }tHiepBemyhethy | beardnade D- IVAO-ni t r obenzyn- L-
a-glutamne [0519] Ms (ESI) mz 462.2; Ms (ESI) mz
N-Q233(LbetdRRerizian-t g DwlforGRRHRAB B3 Oinethi);4-dfdrob&bAfiide
found (ESI_FTMS, [M+H 1+), 462.16599. Exanpl e 8DDDD:
4-cAMIONB (i SHGD-eraE Bpiend-1,3 Bitfilenyikd] 4 ] dar- g )wldfdny 1 jéhien-2-
yl} getty®bennli@920] HRMS: cal cd for C25H25N3O4 + H+,
432.19178; found (ESI _FTMS, [MtH] 1+), 432.1917.

4-chEradIN- ?ﬁa@ﬁ@(rﬂdﬂyiaﬂﬁﬂ@)’ﬁ oxloyt%yﬁpllperazm-l ~-yl}sulfonyl)thien-2-

yl]mgthygubg 4-yl car bonyl) utam ne [ 0521] Step

4- chpor@-@n% h\fg c[r()%ghéphékgﬂ %rl%ﬂ I\E@fgj{:’ﬁ@l %%%g ﬂé%eg'F;Z-Ba'

yl]I%er "benzyl - L- a- gI ut am nat e I\/IS (ESI) mz

o gf“g : %(;@%-Sf%ng%sa@w SRR P
st ep D

A .
;%en tﬁfil‘[(%%-mtg%lg 1n®f-§l&£ %aazgnkz?—ry)sﬁffényef]_tgileﬁjbgm LS
v} )ﬁﬁmld% vl carbonyl ) -iV
4- ctl éf@ g\pﬂ ?c\)/- ){r uorometﬁ)rf]l%y%tdlg 2~ yl]plperazqn— tamne
yl}?"\l’ )§FFI¥“ TXH?&‘PY@}WP%%W%W)CM bonyl ] - N1-[ 2- ( 4-
Iuorog@eny% 1, 1-di net hyl et hyl ] - D- a- gl ut am
4-chjose-N-plad{4d »&E&P@rm@fliynyrfgnr%y{]ﬁ@e&%éd&}selfenyl)thlena-
yllegihpibenzzmiésccept Froc-D-d u- (Ot Bu)- OH was used as
starting material for the first step. HRVS. calcd for
AclotoaHB5 ERE(0H - (AuoBTS IO sBine Sl ReEsin FHH fonyD)thion-2-
yllhsthid} bedzanBds. 2927. [0526] Step B: r -butyl
1-[2-(4-fluororhenyl)-I,I-dinmethylethyl]-D a-
glutam nate HRVS: cal cd for C 9H29FN2O3 + H+,
353.22350; found (ESI-FTMS, [MtH 1+), 353.22483.
[0527] Step C rt-butyl 2-(biphenyl-4-ylcarbonyl)-
1-[2-(4-fluorophenyl)-I,Idinethylethyl]-
D-a-glutam nate HRMS: calcd for C32H37FN2O4 + H+,
533.28101; found (ESI-FTM5, [M+H 1+), 533.28347.
[0528] Step D:. iV2-(birhenyl-4-ylcarbonyl)-
1-[2-(4-fl uororhenyl )-I , I di net hyl et hyl ]- D-a-gl utam ne
M5 (ESI) mz AIl. | ;M5 (ESI) mz 499; Ms (ESI) mz
953. 1 HRI\/S cal cd for C28H29FN204 + H+, 477 21841;

——~1 —— . e A N A NA ™ p— o N NSNS
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phenyl propyl ) -L-a-glutam nate |, 9(Fnoc)L-glutam c acid
-t rt-butyl ester nonohydrate (1.33g, 3.00mml) was
wdaizeeoiyed i n DMF (8nml) under nitrogen. BOP ( 1P83@S2006/027455
3.00mmvol ) was added as a solid, followed by
3-phenyl -1 - propyl ani ne (427#., 3mmol). Finally DI EA
(627m., 3.6mol) was added dropwi se. The reaction was
nonitored by TLC, and stirred for 24 hrs. Thereaction
m xture was then added to stirring H O (4001). After
hgﬁb N- &? M 4Jd1ﬁ&6%5ben%§4 rRlin- M fsS1FSOA § thi ey e
yl)me c unps were broken up wWith a spatula and
|rre or an additional 30 mnutes. The solid was

metf h! n$jm thyl HrieR 2Lyl %uBay 1P p&kazin-1-y1}-7-
gs@l %@&@8\% F ﬁ\la%& &rﬁl‘g@ Iautl on

(tfﬂb@@nﬁt‘? ]iuglao[ Cgf é)éy eaving a white solid.

LT S SRR L B RO B B

cyangfy- SMiEtingées dried under vacuum Yield 1.58g of t

rt-but (9H-f 1 uore nmet hox
4- chmﬁwérw% cypo- a>6gtr1ﬂﬁgﬁqt%a@elnaép%?ﬁ%-é-yﬁpﬁwlr%@ l2s)
y1} swhfonybilg hylphangemidgr C33H38N2C5 + H+, 543. 2853;

f ound EESI -FTVS, [ Mr 543. 2847. 0536] St ep B: r
4-chldyoNAH %é{ésﬁﬁh@hylr%( %yommtmlbuwhm Andirapgraging- put y |
y1} stiferfyl @itefi-2 tjd nasth@} hanzabidexy) car bonyl ] - N

1- (3- phenyl propyl )-L- a-glutamnate (1. ? 2. 76mmol )
tert-batgl St {[64-thlombssmlyl)edinofmEhBiEhignt Siylpul qggb]p(pgragqtn_e -1-
carbdxylegmol ) was added, which was fully dissolved wthin

10 m nutes. The reaction was nonitored by TLC and was
2- {4 [ @totlcbbehzbyJamifbenaiof thivh-2api3sul eyl perarid- - g -8-ethyl-5-
OXOJSQJT&MQHIQ?yﬂ'@J[EBL(B_IbyI@hidﬁCk -610gH86xiRckldm The materi al

was purl led on a short silica colum using
7-{4 QIS 6ben2631)atnih n@éthbtlﬁhieh@ Fnetfobylipipadziat 1 -giyel -ethyl-6-
ﬂu01t @%x QUGB @R, Qﬁa@d\ idife-Slctib8xylfteachd oduct . The

clear ofl present a end was dried shortly under
7- {4V[;e§l{ chftdbd 8{1 R éﬂ?yl}th%nrneyms&foﬁﬂ]plmﬁhan-gal}w —ethyl-6-
ﬂum{ t;}ﬁfﬁ&d g 111’?(9 Y&Bbx lcea%lcﬁo the yield

enyl prop -L- a-glutam nate was

4- cmé“ﬁgﬂ <§§Sd1 S & 'Tezfjbé ﬁsﬁm%g%gbeﬁm%er VEn(ES! )

found (ESI-FTM5, [ MH—|] 1+),

e yﬁ%ngﬁ’pag%ynnyﬁa@?’%% L L
yl]mﬁll}’gﬁp??é’fﬂéieT rt-butyl N1-(3-phenyl propyl)-L-
4- ch? gllﬁjt[(a‘lslr-n{.[g%ﬁyﬁ%ngyl)mﬁggggﬁl—%l sb\l\%éﬂ}gll}%len- ygn{el‘?hy enzamide
- Fl_.uor enecar boxyl i c ac 229 nd ,BOP
4-chfosgag( 1 A bt pmsiara st ba TR el » e RS ved.
yDuethyalbeyzapign (228nL, 1. 31mm|) was added, and the
reaction stirred overn nitored by TLC, _the
N-[(Peldt1(4-tat- w@rylb@aﬁé}p&eéazawey#]sglefwy#}thlgn-&v@lﬂ?tam] 4-The
chlordwotdmide i xt ure was added to H20 (100),
precipitating a pale yellow solid. The solid wa
4-chiorbtMé[Ed{ [dr(d-Torenbenylpipateseil calssifory) Bhisnghy )m@hafélbenzalmde
dry, the solid was taken up in a small anount of
acet one, and hexanes were added to precipitate a pale
yell ow solid. The solid was filtered, washedw th
hexanes and dried in a dessicator. Yield 293ng of
tert-butyl iV2-(9Hfluoren-2- ylcarbonyl V -
- phenyl propyO- L-a-glutarrnate at 52%yield. M5 (ESI)
mz 513.3; M5 (ESI) mz 1025.6; Ms (EST) m z 535. 3;
HRVS: cal cd for C32H36N2O4 + H+, 513.27478; found
(ESI - FTM5, [M+H]1+), 513.2766. [0538] Step D
i V2- (9H f | uor en- 2-yl carbonyl ) -i V1-(3-phenyl proryl)-L-a
-glutam ne Tert-butyl iV2-(9Hfluoren-2-ylcarbonyl)-

1- (3- phenyl propyl )-L-a-glutam nate (273ng, 0.533mmol)
was di ssol ved in CH2CIZ (1 5m_) TFA (1 23m_

A PN o~

~

o I
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trimet hoxybenzyl)-L- a-glutamnate M5 (ESI) m z 589. 4;

M5 (ESI) mlz 1177.7; Ms (ESI) nlz 606.4; HRMS: cal cd
wOan07@3B136N20O8 + H+, 589. 25444; found ( ESI - FTRBI/US2006/027455

[ M+ H 1+), 589.25507. [0548] Step D:

N2- [ (9- oxo- 9H-f | uor en- 2-yl ) é&rbonyl ] -i V1- (3, 4, 5-tri net

hoxybenzyl)-L- a-glutamne M5 (ESI) nfz 531.3; M

(ESI) mz 1063.5; HRVS: calcd for C29H28N2C8 + H+,

533.19184; found (ESI-FTM5, [M+H 1+), 533.19236.

4-ch %i 16; ﬁ%j“(‘ﬁ““ﬂ;/ D DEREELE BB ien s o ep

yhme BRAH eL/ 2- (4- phenoxybenzoyl ) -

sl ARSI bl 2 A

metiptidergapids H+ 579.27009: found (ESI-FTMS, [M-H 1+),

579.2719. [0550] Step D i Vrl
-chiqra: N [ 6- HA G NSRS PPieercan G (P RE SHRS-2ES] ) i 2
yl)rr&ﬂ@llbenmldEsn m z 1045. 5. Exan'pl e soooor

~-fPg-fluoren”-yl carbonyl V*-hexy
tert-p@SbH 1 (55¢ [é@cmorqb@nzoyﬂ))gm]mo]methyl}thlen 2- yl)sulfonyl]p1per1d1n -4-
ylcagbaj{ad+ f | uor en- 9- yl met hoxy) car bonyl ] - 1-hexyl -

glutam nate Ms (ESI) mz 509.3; M5 (ESI) mz 1017 5;
4-chiRYEN - (@a[(aepﬁenylpmmmr@osulionyﬂ;hlaeg-ﬁ}@n@byl)be@mde

(ESI-FTM5, [ M+H 1+), 509.30265. [0552] Step B:
4-cM@thquﬂ-y;ﬁpéﬂdimxgltulfong})gﬁm-am]mmlm&rmdal cd for

C15H30N2O3 + H+, 287.23292; found (ESI-FTMS,
4-chil dybkN] (15*1[4 (2&fépBﬁB@BﬁLpel[a@ﬁbB},'l]§it1ﬁmyf}:ih1¢re2{ylmmlw1]blﬁn2dmlde

-(9H-fl uoren- 2-yl carbonyl )- 1-hexyl -L-a-glutam nate M5
4-cHi &SN [(B- Z[44B - dich VB phESH )pipdr 2zi -1 Oy Bl by Y thiShy2-nt z
yl) IbentdiM@e cal cd for C29H3BN2OA + H+, 479.29043;

found (ESI-FTMS, [M+H 1+), 479.29145. [0554] Step D

oot 5-vor. I brOR% homyNbigee-1 4y Rulfbnst phiene- V5
j,l]c I%b%@npﬂlg;@ibppp eb@? rgyg%éMS 6; ?ESI) m z

sy rBX}y 1 W(Qﬁmbwfﬁetﬁ Mehﬂd‘] ﬁeﬂilhﬂlaﬂ}Mfonyl)thwn—Z-
yl]xﬁiﬁ{\gg% g SR G il

uor en- ylcarbony
gI utam nate I\/S (ESI) n12 479.1; M (ESI)

4- ck@rg}_lgg@ gﬁ-%ﬁﬁﬁ;ﬂ@ﬁ%&@o 2 kléf'légl\i/lsj ﬂ?met&ﬁrl]‘!benzamlde
N—[(é‘7 a ﬁg%%éS deg?ca I’%onygbl%ﬁﬁ%é 2] 1]Eept-2 ylpsbltlfgﬁ%fl}thlena ellémethyl] -4-

chlogpbengemids. g (ESI) mz 845.5; M5 (ESI) m z 445. 3.

v Bk e S PO o onic
ﬁifkff/@o‘?és%l é@%ﬁ?[gﬁgﬁgﬁ?ﬁaﬁ ﬁ?‘%&%@l HRS:

yllseki%d}tht?ﬁ-@%% > 483.28535; found (ESI-FTMS,

M+H| 1+ 483, 28715. [Q55
N- (oo Lo 01 o S B GRS ey | 3 Rpperidin-1-
yllsnticrnya thig-3- quetwée 853.5; M5 (ESI) mz 449. 3. Exarrpl e
SRRRRz i V*hexyl - *"Cg- oxo-gH f | uor en”™- vDcar gb
4- ch;lo@l Nt(@ il tfehy g}ggpjlpegdg‘pl@ spllforgfu]‘ﬂgxpn @ Ml]g;ewt;yl enzam1de

2-[(9-o0x0-9H fl uoren-2-y arbon -.a- glu
N[5 81 i mherspipsranis LB oR b Ttsm23 D epE- oo Hﬂvenzamlde
for C2O9H36N2OG6 + H+, 493.26970; found (ESI-FTMS,
[ MtH] 14), 493.27119. [0560] Step D. 1-hexyl -
2-[(9-o0x0-9H fl uoren-2-yl)carbonyl]-L- a-glutam ne M5
(ESI) mz 437.3; M5 (ESI) nlz 873.5; M5 (ESI) mz
1309. 8. Exanpl e 8SSSS:. i V2-(4-benzoyl ben
zoyl )-iV1-benzyl -L-a-glutam ne [0561] Step C. r -butyl
L2- (4- benzoyl benzoyl )- /rl -benzyl-L-a-glutam nate M5
(ESI) mz 501.2; M5 (ESI) mz 523.2; HRMS: calcd for
C30H32N20G5 + H+, 501.23840; found (ESI+, [MtH 1+),
501. 23859. [0562] Step D: 2-(4-benzoyl benzoyl) -
-benzyl -L-a-glutamne M5 (ESI) mz 445.2; HRMS: cal cd
for C26H24N205 + I—H 445, 17580 found (ESI +, [M+H] 1+)

A A - A = ~NA N o N g ————
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glutam ne [0572] HRMS: calcd for C27H26N204 + H,
443.19653; found (ESI-FTMS, [MtH 1+), 443.1974.
waxeTpi €768 DDDDD; PCT/US2006/027455
NGO net hyl benzvD- N*r f P- oxo”H-f | uor en- | - vDcar boi i vn- L-
a- glutamine [0573] HRVB: callcd for C27H24N2OB + H+,
457.17580; found (ESI-FTMS, [MH+H] 1+) , 457.17616.
Exanpl e 8EEEEE:
NVOH-f | uor en- 9-yl car bonyl VNV3- net hyl benzyl )-L- a-
4-cilb \ . dich ridgal fRfazim T a2
yl)réej%b;ﬁ ? ound (E FTI\/IS%FI\?H%I—H 1+ Jﬁﬁﬁ%&%};}lﬂéﬁ 2
% FFF NVgH-fI uor en™-yl car bonyl VNWO Py -

B g oG

N- ({1 %1 (%%%8%471349%1@9%%&%%?%? }gl)sHE]%ny%]%lell Qr%@ag rlobgﬁjzamide
R i &%&é%é%%yp%n“ﬁamg%mﬂ@sﬁﬁéon%%wn”i“%%ethw

4-chiguobenysand eExanrpl e 8HHHHH:

o B e SR A B e

rpzamidys (ESI) nl z 761 2; HRI\/IS cal cd for

C22H22N2O6 + H+, 395.16015; found (ESI-FT [ MH] 1+2)
4-cldgrp-N 466 5[4- (@gm]wd@ﬁgam—ﬂfylcarbonyl)plperazm— -yl]suffonyl}thlen- -
Yl)nmhﬁhmmlm r (9- oxo- 9Hf | uor en- 2-yl ) car bonvn- L-
a-glutamne [0578] M5 (ESI) nmz 441 .2; M5 (ESI) nfz
4-cl8@®3-19:[ (HEANB6-ahddropyridin-2SA BHR2 NADE - vi ] sHlifpnleM{ue:tﬁl}l 5;
yl)nicthyifbeqEBhide TMS, [ MHH] 1+), 443.16063. Exanpl e 8J. TJJJ:
~N-benzyl -~-fgH-fl uoren”-yl carbonvD- L- a-gl utam ne
4-cHl@5 N9 (VT 4¢ESIhloropzengDFiperazidS! - B Jond }2hi8H3 -3 )mdthienzamide
cal cd for C26H24N2O4 + H+, 429.18088; found (ESI-FTMS5,
N-[(5MfH#](2H) 1,2,3 2Ln 2@ Hidh] - 26X poipdrrliB KKKIsKI fonyl } thien-2-yl)methyl]-4-
chioNIbdaesaMe- N2- (9H-f |1 uor en- 9-yl carbonyl ) -L- a-gl utam ne
[0580] MBS (ESI) mz 429; Ms (ESI) miz 857; MS (ESI)

4-cHlbrd- N-'igf»E gan(FM%m&ai[)&ﬁo 19151? 42949)%15 ylbrthlen@?gﬁl%ﬂ@ﬁbenzamide

f ound Exanpl e 8LLLLL:
4- ch’roﬂ@aw yft [(A i&ﬂeﬁ%@?’? Z%Y)Eh% gﬂﬂgbmgqrﬁ@t n}’?@%%llm{@

N-{ [bs@i a@ﬁéﬂﬁ?@g 1765{3}1@&&%@1&5@% hQIY-4-

chlo za{:rﬂ_l 1"')
- met hyI phenyl et hvD- N*rr g- oxo"H—fI uor en”-

4 Chwg . Lgﬁa%h%%m%@ h% 493, élﬁ’?hl A Ykt onyDthien-

2"'4\@ + H+, 471 19145 found (ESI-FTMS,

‘ ch%gﬂ[ﬁ e f@ei’fﬁzill R ARG TR M L eoey

yhmethylibepzamid gn[osss] VS (ESI) 'z 455 1; M8 (ESI) i 2

Hé;;aﬁé TR A ST oo D i) SR OB Blsss

#1148 _ phenyl et hvD- N O phenoxybenzovD L- a-

4- Chgfﬂg\%%rn]/&“[ gyl %Dﬂggd)zaze ﬁé‘éf%ﬁwﬁﬁ( o 7r:|{2a23|\|205

yDmethsl]beggmi @710 found (ESI-FTMS, [MtH 1+), 461.20882.
Exanpl e 8PPPPP: -
NVbi phenyl - 4-yl car bonyl ) - NVdS) - | - phenyl et hyl ]-L- a-
glutam ne [0585] MS (ESI) mz 431.2; Ms (ESI) niz
861.4; M5 (ESI) nmlz 453.2; HRVMS: calcd for C26H26N2O4
+ H+, 431.19653; found (ESI-FTMS, [M+H 1+), 431.19802.
Exanpl-e 80000C,
N2- (9H-fl uoreii-2-ylcarbonyl)-NL-[(IS)-1-phenvlethvn-L
- a- glutamne [0586] M5 (ESI) mz 443.2; M5 (ESI) niz
885.4; M5 (ESI) nmlz 465.2; HRVS: calcd for C27H26N2O4
+ H+, 443.19653; found (ESI-FTMS, [M+H 1+), 443.19772.
Exanpl e 8RRRRR;
I\I2 (b| phenyl 4 yI car bonyl ) - I\L] [(I SVI - (4-f 1 uor ophenyl)

AN~
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glutam ne [0596] Ms (ESI) mz 475.2; MS (ESI) mz

949.5; HRMS: calcd for C29H34N2O4 + H+, 475.25913;
woawTh1 (7S - FTVS, [ VMH H] 1+) 475. 25916. Exanpl @CT/US2006/027455

8BBBBBB: N-r(I|S)-I-benzyl-2-hvdroxyethyll-N

2-f9H-fl uoren-2- yl carbonyl \fL a- gl utam ne [0597] M5

(ESI) mz 473.2; M5 (ESI) nlz 945.4; HRMB: calcd for

C28H28N20C6 + H+, 473.20710; found (ESI-FTMS5, [MHH 1+),

473.2073. Exanpl e 8CCCCCC:

4- cm%rd . &Eﬁ(gﬁi gzte Mie%&gl]ﬁ%l)) éP?rfaQML3—2&éi%ﬁﬂgiﬁgly-%ggx¥l¥dr9ylﬁhien-

2-y rne%hgll
7; HRVS: calcd for C7TH28N2O4 + H+, 445.21218;

AR I A R,
OVl S S

yl)‘? [ MtH] 1+), 457.21146. Exanpl e 8EEEEEE;

i gﬂ@’i—g@‘r Crgeps °%Bﬁﬁ;@%ﬁ%ﬁ%ﬁﬁ,wn?@g%'}ge%%gmde

+-cljgin-b T et alp?r% Rt onkiienct s Daasioa denpuhide
FFEFF
TR A ‘(CéY-IIP’IPF’EatZ’élr%Ml)@lfﬂﬂ&HF%h%Y}mthﬂﬁWa@d& gl u

0600] Ms (ESI) mz 409.3; M5 (ESI) niz 817.5
- [iﬂ% ﬁ@%} S eaorcsemlg bRverdinios Dapgoslen 4 slmgtiv4-
ch ‘{r nzamigds, [M—|-|—|]1+) 409. 21227. Exanpl e 8GGEEEEG
i phenyl - 4-yl carbonyl ) -N-r2-(3. 4-

2 e Holky 3 hengn ) sy DT rihiny b ionyi iem 2eD) 20661
chlayplergl)jcetaid&05. 3; MS (ESI) mz 527.3; M5 (ESI) mz

1009. 6; HRMS: cal cd for C29H32N20G6 + H+, 505. 23331,
2-{ +-HGnd(4-eigbrobaiBy])drvab]riethy] }&M—Q—SBMfor&iﬂ@tmﬁdirBWl-}hH-ﬂel 2,3-
bend@riazbl{-I-c3rborylzwatidxol - 5- vnbenzoyl ] - N-r 2- (4-f | uor ophen

yl)- 1,1-dinethvlethyli-L-a-glutamne [0602] Ms (ESI)
4-chidmo- 15-2{05 {[4-(Sh{deSILH- P B-Bbddtridzol HRMBpiperdiad §1§P§ulf0ny1}th1en 2-
yDn{sTHHRRMAGEe + H+, 521.20824; found (ESI-FT

[ MtH] 14), 521.20872. Exanple N r2- (3. 4-di net hoxyphenvn
metB§1Mv {1 - E(BQ{{(%érbbﬁfZGﬁﬂbé}an l)aﬂr}lmhérr ﬂ?ﬁ%tﬁlfd'\r/xgl]lj Eperldm -4-y1}-1H-

12%@&0@1%%-@&% 23 mz 51
. 3; HRME: caI cd for C30H32N2CB + H+, 517. 23331

metlﬁ ﬁg?—% C#E-H}@obéryﬁm&ﬁﬂw]n%ﬂyl%%%% yﬁ&ﬂﬂyﬂplperldm 4-y1}-1H-
’og i &carb xylat
?Z uor en- % car bonyl ) - N-r (2R) - 2- phenyl propyl | -L

metg;yl@ 1}cr Z%?%gk {?Qéﬂ%%ﬁf&ﬁ@%% nl‘-‘zggl)gggo@gﬁ%ﬁﬁgﬁ} OH-

1end (ESI - FTVB, [ M+H] 1+), 457.21246.

2 %Eﬁf A e R o tion 2

605] MS (ESI) mz 445.2; MS (ESI) mz

4- Cls’? Bﬁ;g gg@ﬁé'ﬁ@ o f‘%‘ ﬁ%i%@%@@@xﬁiﬁp@ﬁ%@ﬂu

v} ﬂb‘ﬁ%ﬁ)bfllmletw DENBYRIFE) - N 1-12- (4-f1 uorophenyl) | -

thyl et h L- gl utamam de, [ 0606] M5
N- [(g-;{ﬁ $/-aggs! ésvﬁmmazolgkyl)slpevﬁwsl -y eulioayh le@ﬁssﬂfawmldﬁ
chlosobepzarajd®. 23440; found (ESI- FTMS, [MtH 1+), 476. 23543,
Exanpl e SMVMWMMW N-r (I S)-1-benzyl - 2- hvdroxyet hyl | -N
2- (bi phenyl -4- yl carbonyl)-L- a-glutam ne [0607] M
(ESI) mz 461.2; M5 (ESI) mz 921.4; M5 (ESI) mz
943.4; HRVS: calcd for C27H28N2C6 + H+, 461. 20710;
found (ESI-FTMS, [M+H 1+), 461.20748. Exanpl e 8NNNNNN,
N1- benzyl - N 2-(4-bronobenzoyl)-L- a-glutam ne [0608]
M5 (ESI) mz 419.1; MS (ESI) mlz 837.2; HRMS: cal cd
for CL9HL19Br N2O4 + H+, 419.06009; found (ESI _FT,
[ MtH] 1+), 419. 05998. Exanpl e 8000Q0C:
N1-[ 2-(acet yl am no) et hyl ] -N
2-(1.1"-Dbi phenyl -4-yl car bonyl VL- a-gl utam ne[ 0609] M5
(ESI) m z 410 2; I\/S (ESI) n12 821 5 HRI\/S cal cd for

N L N RIS N A NS N
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[0618] M5 (ESI) mlz 517.3; MS (ESI) mfz 1033.5; Ms

(ESI') mz 539.3; HRVE: calcd for C26H26C FN2O4S + H+,
wo22d0703586; found (ESI-FTMS, [MH 1+), 517. 1352€T/US2006/027455

[0619] M5 (ESI) mlz 517.3; MS (ESI) mlz 1033.6; M

(ESI) mz 539.3; HRVS: cal cf for C26H26C FN2O4S + H+,

517.13586; found (ESI-FTMS, [MtH 1+), 517.13686.

Exanpl e 8YYYYYY: .

i V2-[(3".4"-difluorobi phenyl -4-yl)carbonyl]-iV-[2-(4-

1-{ 1] iﬁ& bég&; DadlinBRhd I ShRbL - yihad ponglibaidine-$196201 2 3-
benig%%%p_ _§%é§x a§ |E\;E‘[‘(EJ'S?§1 i 2 yiadn v (ESI%, iz

a%:c(ljdfor C28H27F3N20O4 + H+, 513. 19957,
f oun
1t
iR

oo i ildy i Sy fifglo-git 2

ben ole:Gcarh H27F3N2O4 + H+, 513.19957: found

ESI - FTVG, 1+),..513.2015 anpl e 777
N-[éiv&ﬁégﬁmna@fbﬁﬂr*ﬂ%wé%\mplmw@%m]lwﬁISHgié@f%ﬁn%%me%yll""
chlogobengamuiedi f | uor obi pheny! -

4-yl) carbonyl 1-L-a-gl utam ne [ 06 Sl) m.z .
iy BT vl o3 DD IFPEIToRe) Qe By et oenzarmide

C28H27C F2N2O4 + H+, 529.17002; found (ESI-FTMS,
N-[(SMIH(6-emines S8 -meinsd-y) Eranding -6 Jxalfepyl phien-2- l)m'g&yll-él-
chlardbdn2arilechl or ophenyl ) -1 -di met hyl et hvn-i V2-[ (2", 4' -

di f I uor obi phenyl - 4-yl)carbonv p-L- alé(gl ut am ne[ 0623] Ms
4-ch]ESHY-(F-£(45@0niRo- IWBb¢ESnh)darn] A -MipBipesdin HRNERul feaydhienct-
v} ARB b mANEO4 + H+, 529. 17002; found (ESI-FTMS,

[ MtH] 1+), 529.16951. Exanpl e 8BBBBBBB: .
4-cHIMoF IR ({ SH{(@h{ Seniabhidhptyzithidazai Ing] pipbudinvayl)subfony Pthics-2-
yl}rﬂéthylgggm&hmenyl -4-yl)carbonvn-L- a-glutanm ne [0624]

M5 (ESI) mz 529.3; M5 (ESI) mlz 1057.5; M5 (ESI) mz
4-cH16b-R-[(FHRME 2 HE 8b Bdkribed]- 2G2S ReA k=2 N2 [odl fonyiithieb29. 17002;

h eﬁ, WETM5, [ MtH] 1+), 529. 16954. Exanpl e
yD) .

8 - 1V-[2 (4-chl orophenyl)-1 .1

-[@L Ll illadoYA3=y1{pperifiie1-yl]sulfonyl} thien-2-yl)methyl]-4-
I;ﬂ[@%gi? (ITH &fr%%llglr%?/ilo%}; )car bon\}/,rq- L- g-}gl ut ar% )ne [}6%325]
(“E @%mr z 529.2; M5 (ESI) miz 1057.4; HRWVS: cal cd

4-cﬁ1§#ﬁﬁ&#?&3§@é%ﬁing§yﬁg@%— %—%%%%E%fg?)ﬂﬂgn-ﬁﬁﬂm&ﬂ_menzamide
A o SR

Y 529.3; M5 (ESI) mz 1057.5: MS (ESI) niz

T LTI e 20

y1 g
GRS Sl by PR D R (B

me
v} ape)-beaPeld for C28H27C F2N2O4 + H+, 529. 17002: found

ESI - FTMS5, [M+H] 1+), 529.17167. Exanple 8FFFEFFF;
4-cHIQEa N (TS -y D Beapippeehg-L o Sufony Dife-2-
yllnzethyl} pspzemidgi n- 5- yl ben zoyl )- L-a-gl utam ne [0628] M

(ESI) mz 461.2; M5 (ESI) mz 921.4; HRVS; cal(;i:%(;ll or .
4-cloBHIBNACH- 43 -pitroanibing rigaidin-{ whsd fqydihisnrResl) eyl heppamide

461. 21863. Exanpl e SGEGEEEGE | )
4-cllora-1S-[(5-{ Hi-2-methetsyasilineypiperidbe-a rflsnifonyl Mhign=24i met hy! -
yDnZethyléepzatidgl ) - L- a- gl ut ami ne [0629] MS (ESI) nlz

495.2; M5 (ESI) nmz 989.4; HRMS: calcd for

C28H28F2N2O4 + H+, 495.20899; found (ESI-FTM,

[ MtH] 1+), 495. 21035. Exanpl e 8HHHHHHH:

i V2-r (3.5 -difluorobiphenyl -4-vl)carbonvn-

-(1,1-dinmethyl - 2-phenylethyl)-L- a-glutam ne [0630]

M5 (ESI) mz 495.2; M5 (ESI) nmlz 989.4; Ms (ESI) mz

517.2; HRWVS: cal cd for C28H28F2N2O4 + H+, 495.20899;
found (ESI-FTMS, [ MtH 1+), 495.21017. Exanpl e

i V-r2-(5-chloro-2-thienvn-1 -diniethylethvn-iV

2-r(3" .4 - difluorobi phenyl -4-yl)carbonvn-L- a-glutam
ne [0631] M5 (ESI) mz 533.3; M5 (ESI) mz 1067.7;

AL N TN PR IS N A S N -
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[0641] M5 (ESI) mz 529.3; MS (ESI) mz 1057.6; HRMS:

cal cd for C28H27C F2N2O4 + H+, 529.17002; found
WORGI7RTNS, [ MtH] 1+), 529.17061. Exanpl e 8TTTTPTT/US2006/027455

i V2-ir3'-(brononet hyl) bi phenyl -4-vl | carbonvU-i V- ( 3-

net hyl benzyl ) -L- a- glutan1n€%0642] MS (ESI) mlz 521.1;

HRMS: cal cd for C27H27Br N2O4 + H+, 523.12270; found

(ESI - FTV5, [M+H] 14), 523.12235. Exanpl e 8UUUUUUU;

I V-r2-(4-fluorophenyl M .| -dinethylethvn-iV 2-r4-(3-

D Liespameam g S5l o

+ H+, 483.17483; found (ESI-FTM,

eohithd ?PQ G CEZ: (R RY el ko nstien2-

yl] eql t hi envDbenzoyl | -L-a-glutam ne

064 9]1. 7; . HRVS:
4- 01@ el ﬁC@nﬁ@%@dwomﬂMs Héﬁfi&%ﬂ@sﬁm Siegidin-1-
yl S(‘1 @YIIﬂﬂ%Q YkmethyDbenzagnide 9118, Exanpl e svwwwv
&‘ 5-chl oro- 2-t hi enyl ) benzoy I% i V-[ &1
4- Chlpl;Po d&é%yﬂ)mlommlhﬁ@me@ﬁﬁyl lipul %ymluera yhangtipdishzamide
(ESI) mz 515.3; M5 (ESI) mlz 1031.7; HRMVS: cal cd
4- Chlerfo “olg b1t Gl 4t tusomeathy )asdmomr@hn-i olisdlford)thiems,
yllrpethyd} benzamBle7. 13644, [0646] MS (ESI) mfz 515.3; MS
(ESI) mz 1031.6; HRVS: cal cd for C26H26C FN2O4S + H+,
4-clgomo-WI58H(4- fel(hifluyoEShetay NS fohjiadiling } pirstidint B§HsulfonylJthien-2-
y1} iEstApbenzB8d XXX
i V-[2-(4-chl orophenyl)-1.l-dinmethvliethyl]-iV 2-[4-(2-

* 4-clilbioeNy DbgiEz Ryhi}roanitiae pipdraiin-ne/ fsOlbehi] | tiven-C 58 hethi Jbenzamide

497.3; M5 (ESI) mz 995.6; HRMS: calcd for
N-{ &WM@aﬁﬁ%&b@nﬂ'}amH&ﬂpMﬁ&&fl -Y10sultbn BbierFI YBmethyl }-4-
chldrdbdldmide 499. 14509. Exanpl e 8YYYYYYY;

-[2-(4- chlorophenyl) | -dinmethylethyl]-iV 2-{[5-(3-
4-cHIBobq- (T34 3‘-3’rtﬁibiaﬁnzl axh bridik=1-t ghfbfn Hh-2-
B e Bt e D apgblal Y dlaning. o

calcd for C27H29C NQCBS + H+, 529. 15585; found

N- [(I(Ssﬁh 5,5_' Eﬂﬁro&%ﬂi&mdlﬁzﬁﬂﬂ;&ggﬁ&}ﬁ@g’k ﬁ%%@-z:z-gizfobenzamide

[ 2- (4-chl orophenyl) -1

4-c1351£>(15:s[f’s*393n>/(§ cgré)éwﬁ&g%ﬁ%gg@gwng{ﬂ;%@%%%@ S
yl) % VR Y idhf 3 ol QRS- FTVE,

I'thi en-5-yl carbonyl) - |V r2-(4- chlorophenyl)

- cﬂ%&%@?{yﬂw&o&%ﬁn HhRon gt

S2 + H+, 505.10170; found (ESI - FTIVS,

% {% [ 1113)?18}1% H}eﬁh}fl aggﬁp ;&P%}B ﬁ’ BPI%B uifgry}Ithien-2-yl}methyl)-4-

£2-(4- fluorophenyl)-1.1- dlnethylethyl] L-

651 ESI mz 517.5;
+ ch%%ﬁ@f‘s%[[?%gy%axmﬁ P05 i e inglrol Do gl thien-2-
ShirltbeproideTVG, [ M- H) 1+), 519.22971. Exanpl e |

CCCCCCCC
N-[(Pt{f-$2- emmqaurémg}mmgdn) -1tyl]sulfonsid} thighet- HymhthyN-4ochlerebgrgramide
met hoxyphen pyridin-3-yl]carbonyl >-L- a-glutam ne
4-chjqyggp{ (5 m‘l((éswrowy@lm@pmenmmmyl]syéfooﬂl}thwn Z28H30FN3C5
yDmethstbesa81id2423; found (ESI-FTMS, [ M+ H] 1+),
508. 22472. Exanpl e 8DDDDDDDD
Lr-[2-(4-fluorophenyl)-I.l-dinmethylethvn- 2-[f6-
phenyl pyri di n-3-yl ) carbonyl]-L- a-glutam ne [0653] M
(ESI) mz 478.4; HRMS: calcd for C27H28FN3O4 + H+,
478.21366; found (ESI-FTMs, [MH+H 1+) , 478.21435.
Exanpl e 8EEEEEEEE
i V-[2-(4-fluorophenyl)-1.l-dinmethvliethyl]-iV
2-[ (5-phenyl - 2- thienyDcarbonyl] -L-a-glutam ne [0654]
M5 (ESI) mz 483.2; M5 (ESI) mz 965.4; HRMS: cal cd
for C26FQ7FNQCﬂS + H+, 483 17483 found (ESI-FTMs,

A ONLN A e — o~ L~ p—p—p———p—p— —
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t hi envDcar bonyli -L-a-glutam ne [0664] MS (ESI) nlz

465.2; M5 (ESI) mlz 929A; HRVS: cal cd for C26H2B8N2O4S +
wor0070657618425; found (ESI-FTMS, [ MtH 1+), 465rL885%06/027455

Exanpl e 8PPPPPPPP:

1V2-(2.2" - b|th|en5ylcarborﬂﬁl) i V- (1.1-dinethyl - 2-

phenyl et hyD-L- a-glutam ne [0665] NS (ESI) mz 469. 3;

M5 (ESI) mz 939.6; HRVMS: calcd for C24H26N20O4S2 + H+,

471.14067; found (ESI-FTMS, [MH—I] 1+) 471. 1403.

Lot e e L
S

Dnget
y)nﬁe%%l%eﬂ%é ) mz 466.4; HRVE: cal cd for C25H27N3O4S

-ch %n?'lN %ggg( ggﬂifﬂ@?‘%&%@%@n aﬂllil[lo%p'glidﬁlﬂ-’yl)sulfonyl]thien—Z—

yl}qn 1{' e hvl - 2- phenyl et hyl ) - 2-r(5-pyri di n- 3- yI

ol s T R i e RS T -2 Mg rpparmide

4- c}f%(%u &%@4 El-wﬁlorg e’c—rﬂlf%uoromgt%gl)%);r?dllga }%a%gglo}mpendm—l-

YDSPI\@O&Yi]ﬂelan érﬂlbmétbmabm@mldq di met hyl et hyl ]-i V
-r4-(5-chloro-2- thienvDbenzoyl] -L-a-glutame[0668]

4- Clﬂmwé‘l {E&(l3rds3- méml)zmtl@mlper}dm 1533ulfoadithief@und

ylmettsily enk@nideMH H) 1+), 533.10629. Exanple TTTTTTTTz iV

i
N-[(Sr{$4-¢ Britest-butlylanklirenpingydin-d i ls8l fonyglathimmad-ghinvthyl]-4-di met h
chlogdbenzamideny| et hyl ) - L- a- gl utami ne [0669] M5 (ESI) nf z

500.3; M5 (ESI) nmlz 999.6; HRMS: calcd for
4-chRRBRRGEGH (N8 Q3 Prap3tbmilind)Pipdddin 3t -y Tl sul sy [} ESbn- By Mmethylbenzamide

[ MeH] 1+), 500. 14123, Exanpl e 8UUUUUUUU:
4-chiode{N-{[ 5-(i4nfE2,0ydiod d @ SRdhRirbYl-berddthien-5-yl)amino]piperidin-1- -
y1} s@foyB)imbeny miéth el Benzamidecar bonyl | - L- a- gl ut am ne

[0670] M5 (ESI) mz 460.4; HRVS. calcd for C27H29N3O4
4-chiorbHN- [@56{{4%23%}1 droumHindEsh- ﬁZMﬁm};&%ﬁzﬂlM)yusﬂ@nﬁ%ﬁﬂeﬁi 2-

DmBUATPE S a8
7 i V-12-(4- chlorophenvl) [ .1-dimethvlethyll-

4- chl?oréw-@\f gdgegkﬂ(ﬁéro é}lS‘aI[xﬂYArgf)}%lia%récgﬁ%!#WEg][}&@%iz-yygx%}gﬁbénzamide
-chm g@?‘\% -ﬁftroﬁﬁm% I}%gg‘i épi'ﬁgdiﬂﬁsylisgmwm?ﬂ

|
y)m §]5 orophenvn [ .1-dimethyl ethyl] iV 2-{r6-(5-

N- {@é Pt “2"%5@%29@%%&%?5 e pieR 2 AR -

chlo SN34S + H+ 534.10156: found (ESI- FTMS,

R Wgﬁ o ehERRaAyy ATRUT e RGO i -+

chlo "r.d. n- 3- yl)carbonyl] L- a-gl utamine [0673] NS

N- [(é[g% kgﬂt 7 49@{5},98)%%%15 Il-—pﬁgul%?w&tl}q}enlz,:)fl)mgml]fgql'ggro'benzamlde

'Ch o1 (? 4{?‘% 6%&%%v}?mln@)pmeﬁé%§/1yaﬁwmqylhtlvelzz{ [ 5-(3-
yDmgay Wﬁﬁ&?y 2-t hi enyUcar bonyO- L- a-gl utaniine
[ 674 ESI) rriz 513.3; M5 (ESI) mz 1025.7; HRMS:
4-chlogg- I%Td Hﬁo(r{4 TrHouREog s Isulfany]gnidin idirf byheulfonyl)thien-2-
ylim¢taglibemmidg M4 H) 1+) , 513. 18635. Exanpl e 82277777Z:
i V-r2-(4-fluorophenvn-1.I|-dinmethvlethvn-iV2-r(5-pyridi
n-3- yl-2-thienyl)carbonvn-L- a-glutaniine [0675] MS
(ESI) mz 484.3; HRVS: calcd for C25H26FN3O4S + H+,
484.17008; found (ESI-FTMS, [M+H 1+), 484.17109.
Exanpl e 8AAAAAAAAA: N
-ir5-(3-chl oro-4-fluorophenvl)-2-thienvncarbonvl)-iVrr
2-( 4-fluorophenyl)-I,Il-dinmethylethyll-L- a-glutame
[0676] M5 (ESI) mlz 535.2; M5 (ESI) mlz 557.2; M5
(ESI) mz 1069.5; HRMS: calcd for C26H25C F2N2O4S +
H+, 535.12644; found (ESI-FTMS, [M+H 1+), 535.12696.
[0677] M5 (ESI) mlz 533.3; M5 (ESI) nmlz 1067.6; HRMVE:
cal cd for C26H25CI F2N2048 + H+, 535 12644 f ound

o NS S S S S S S S

——~1 —— . e N - A NN
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calcd for C26H26C 2N2O4S + H+, 533. 10631; found

(ESI-FTMS, [ MtH] 14), 533.10835. Exanpl e 8KKKKKKKKK
woYeq7d1(%2chl or ophenvn-1 .1 -di met hvl et hvn- 2-r 3PCRAIS2006/027455

t hi enyDbenzoyl] -L- a-glutanmine [0687] M5 (ESI) nmlz

499.3; MS (ESI) miz 997.6; KB (ESI) mfz 521.3; HRVS:

calcd for C26H27CI N2O4S + H+, 499. 14528; found

(ESI - FTVM5, [ MHH 1+), 499.14679.Exanp|e SLLLLLLLLL;

i V-1 2-(4-chl orophenyl)-1.I-dinmethvlethvn-iV2-ir5-r4-

RS h- @i &Y -2 1 plRRkier - 0688]
G e
4-cly QR £ BTN onb M Ay dronytlind Bt 1 TRufbony1) thien-2-

ﬂh? iy ?%mﬁﬁ?orophenyIVI dlnethvlethyll i V2-{r5-(4-

fl uor ophe L.en n ne [0
N- %t’ O S st arg@g&p i L R R B4
ch %eb@zemldqus cal cd for C26H260 FN2O4S + H+,
517.13586; found (ESI-FTNG, { MeH 1+) . 517. 13691
4- chiggq—,}ﬁr[és gmmmlmo)mpendm -yl]sulfonyl}th1en—2 yl)methyl]benzamide
|V2 5- br ono- 2-t hi envnbenzoyl ] -i V-r
4~clmlm $Hy(5)6,7.8ttetmbydtomgpletbaign xamalommrmﬂ o/ 1}solomyl} thien-
2-yBe(EBbinzamzde6112; M5 (ESI) miz 1153.4; HRMB: cal cd
for C26H26Br G N2O4S + H+, 577.05579; f ound (ESI - FTIVS,
N-{[ 44 BamiBastl fosg Binilinekeingi din-8 60 oo opiithien-2-yl jmethyl } -4-
chlar¥Ber{zdm{d=- br ono- 2-t hi enyl ) benzoyl ]-i V- (1.1 -di net hvl - 2-
phenyl et hyl )-L-a-glutamne [0691] M5 (ESI) m z 543.1;
4-cINBr o BF(3- { - @uiddBin- 32y laidpipaddiad - lIfpul ORAHM TSP OAS  +
ybﬂﬂﬁhlﬁﬁﬁzgﬁﬁ%7; found (ESI-FTM5, [ MtH 1+), 543. 0965;
; calcd for C26H27Br N2O4S + H+, 543.09477; found
-cﬁlgf%lN 4- lihds) 1aB4k) 94 %dn- |EXGNoByISBRAPPPPPP:
Ih hg_ I % - 2- %henngghyl) F%? {[5- ?4 f 1 uor opheny
yD)
hlenyl]carbonyl| L- a-glutame [0692] MS (ESI)
Sicthi-1M3]SuESho1 - 505, 2;
;11)(: M&O %%52{[4@815 e e L e
NMFH1+) 483. 17634 Exanpl e 8000000000:

4- 011116’ N [‘%‘lﬁg{z@g ‘e éf‘h%i %}Rﬁ%@%k%zlﬁ Yﬂ}EmlmHyn?EﬁkHYi 2

yl]‘% SI) mz 997.3: MBS (ESI) miz 521.1; HRVES:

-cl%lgg%&%%é@cf%%%sz oS Bk e e Dogrpamice
NS RS 23 b SRR,

m.z 487..2:. . HRVB;, cal cd S +
-olaro-nrgs (i feng Ry e R e Ry L3 S RbARReS
yllpsthphs pezaat sssss
i V2- r( nyI vncar bonv]| |
a-chlpr Ry LF1 b b RenPa e b Ry 1 e g 2ne
yllpghg! Perﬂmsie cal cd for C28H28CI FN2O4™ + H+, 511.17944;
found (ESI-FTMs5, [ MtH 1+), 511.17974. Exa
4- clslqrrpﬂﬁ[ Slints ﬂreorp{mzob%lmré@nﬂhﬂmﬁoawW%@ﬂ&ﬁ%ﬁﬂlyl]benzamﬂe
2-(4- fl-uorophen di met hyl et hyl
4-cldog1 -Vt (6l He(3 @0k q%m@yl)@meb?@m-éry Tlewlip k@hlfcmz?ozt + H+,
yl)lﬁdthylﬂ?@ddrmdbound (ESI - FTMS, [ M+H 1+), 511.17972.
Exanpl e 8UUUUUUUUUL )
4-clAa{oANE [ Srd oG- PienldnzayNpikeratioryy | sulfony R thien-2-yl)methyl]benzamide
fl uorophenyl)-1 -dinethylethyl]-L- a-glutam ne [0697]
HRVS: cal cd for C28H28F2N2O4 + H+, 495.20899; found
(ESI-FTMS, [MHH] 1+), 495.20933. Exanple 8VW/YWN
24( 3" -fl uorobi phenyl - 4-yl kar bonyl ] -i V-[ 2- (4-
fl uorophenyl)-1,1-dinmethylethyl]-L- a-glutamne [0698]
HRVS: cal cd for C28H28F2N2O4 + H+, 495.20899; found
(ESI-FTMS, [ MtH] 14), 495.20937. Exanpl e 8WAWANWNANAN
i V-r2-(4-chl orophenyl VI .| -dimethylethyl]-iV 2-r(3-
phenyl - 2-t hi enyl ) carbonyl ] -L- a-glutam ne [ 0699] HRVE:
calcd for C26H27G NQCﬂS + FH 499 14528 found

——~1 —— . e
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cal cd for C28H29FN2O4 + H+, 477.21841; found

(ESI - FTVS, [M+H] 14), 477.21875. Exanpl e 8FFFFFFFFFF;
wOoYRevod1763- chl or o- 2-t hi envl ) benzovn-i V-r 2- (4- f PQOAUSPIVEN27455

yl)- | -dinethylethyl]-Da-glutamne [0710] MS (ESI)

mz 517.2; MS (ESI) mz 539.4 MS (ESI) /z 1033.5;

HRVS: cal cd for C26H26C FN2O4S + H+, 517.13586; found

(ESI - FTV5, [M+H] 14), 517.1365. Exanple GEGEEEEEEEE - r

-fS-chl oro”™-t hi envDpyri di n- a-yncar bonvn-i Vr 2- (

4-clfﬁggdiplu]o[f(sh’gtu(é@éﬁphlmdzylggﬂg%ﬂxhggpggﬁ@%@}g@é&?ﬁl?ﬂtﬁﬁ]benzmde
R TR B b s
e A AR T
A B el )

ylosngamide o ng (ESI- FTVS, [ MH] 1+), 517. 1363.
NAREIRES, semonpiient o a )
chlc(rg_enfze{;%geg?%oawlﬁ% PopfERgriRairhvhlsutfonhithieni2uyl)methyl]-4

ophenvD-1 -di met hyl et hvn-L-a-gl utame [0713]

M5 (ESI) mz 519.3; M5 (ESI) mz 1037.7; MS (ESI) mz
4-clgarp-N-[(}4Rde2. L difigrabsnzaydphzsrant GlisHor thisn 8- 15599;
yDmesuridbepssnideTVS, [ MbH] 1+), 519. 1568. [0714] The

followi ng internediates (RLCOOH in schene 7) were
4-clﬁe@p18r[éﬁ?[ér(@m@@dﬂmmobdmeommpamm1ey1]suffos3dmiemt2-t he
yDneatimpd $hengsnidé Exanpl e 8: Exanple 8. TJ. T.T.T.T.T. TJ. T;

4- (2-thi envDbenzoic acid [0715] 4-iodobenzoic acid
4-chl Gy; NI &- {#n@l0-dicRlotdticaphdpiepami o/1Ralfchy BhitRQ-
yDnihAteentgmideand Pd(PPh3) 4 (1.4g, 1.21mmol) were

di ssolved in DVF (75nmL) in a 3501 screw cap pressure
4-chl@®S({5-[@-lepEap pazin-BSH)sulforyDtkidn-039) metfy | S¥8RAhide

was di(és([)(lmvetlzl3 in’qllp O (12n) and@\?/as thﬁ} add}éd to the
4-chleaati[@n{[4XheinbliaskyIWatnyBpipefzind Rt adidng1 4R0RE. and
yl)nm}q]bégﬂﬁggm ght (yl7h) .ﬁﬁgﬁG] TﬁZHr eac?i}on was t hen

di l'uted with H20O (150mM.), placed in a sep. funnel, and

4- { bl' . _ i . . :rh LT
R e A D T A
| ayer was ]kept; activated charcoal was added, and the
(9l i {8 (heau i ideehl ded, d
N e P GRS il s

F1fTafe was then acidified with concentrated HO . At

4;“@%%&@&@33‘3@?@’050%‘@2?5?@0%3%@@0?@153%14@3?%@%5{3?@]%#&2-
Y }I%egl?}f RS i al Iy dissolved in a small anount of

I whi ch was, t.hen.r ed t empve sone of the
N'Ki\?ﬁt[ﬁg -tdfﬁﬁ?micsl?eél%%ﬁémpeﬂﬂ%ﬁQﬁsﬂ&%ﬁ}%ﬁéﬂ%ﬁ%éﬁ the
nitro9gZa G s dri ed under vacuum Yield - 2.01g-tan solid,

gd{ofﬁ gg E%ZESI) mz 202.9; HRVS: calcd for CL1IH8O2S +
N-[(psd[+-619% 1 gfa3rbanzofiazalt L Rsinerdms! -y naltqnyliyhier 85/ ymetleyi]-4-
nitrobgiyzepjiderhe f ol | owi ng conpounds were prepared accor di ng

to the procedure simlar to the one described in
N-[(Exbthpl 1 833 bamadiarg!-1 yhpinetigioe by foayl tiiene2 il ahdtlyy1]-3-
nitrohondaiadd e reagents: i
5- (3- net hoxyphenyl ) t hi ophene- 2- carboxylic acid M5
(ESI) mz 233.1; HRMS: calcd for Cl12HIOOG3S + H+,
235.04234; found (ESIFTMS, [ M+H] 1+), 235.04226;ii .
2,2' -bithiophene-5-carboxylic acid MS (ESI) mz
209.1; HRMS: calcd for COH 6Q2S2 + H+, 210. 98820;
found (ESIFTMS, [M+H 1+) , 210.98816; Hi.
5- pyri di n-4-yl t hi ophene-2-carboxylic acid MS (ESI)
mz 206.1; HRVS: calcd for C 10H 7N O2S + H+,
206. 02703; found (ESIFTMS, [MH 1+) , 206.02691; iv.
4- (5-chl oro-2-thienyl)benzoic aci d HHRRWESS: :
ccaal l ccd for C 11H/A O 2S - H+, 236.97825; found
(ESI-FTMS, [MH 1) , 236.97751; v .

[ N A ALY 0N PN - '}
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XViii. S-pyridin-S-ylthi ophene-I|-carboxylic acid M

(ESI) mz 206.1; HRVS: cal cd for CLOH7/NO2S + H+,
waQe7@are3; found (ESIFTMS, [MtH 1+), 206. 02708T/Us2006/027455

6- (5-chloro-2-thienyl)nicotinic acid Ms (ESI) m z 238;

XX. 6-phenylnicotinic acid M§ (ESI) nfz 200.1; HRVS:

calcd for C1L2HONO2 + H+, 200.07061; found (ESIFTMS,

[I\/H—|] 1+), 200.07052; xxi. 4-(1,3-thia

zol -2-yl ) benzoic acid nmp 235 - 237 OC, M5 (ESI) niz

A %@ a8 K‘%ﬁé%%%.f“@yzl%nme@&f; Loypgulegy hig-2-

yl} XXITii.

N i @ffﬁ%@%%@%mp&afvg%ﬁ SRS ARh R =

n1tr2 Trg‘al(lédrﬁ nosul fonyl ) -2-thi enyl ] benzoi ¢ aci d M5 (ESI)

N- [gg i %ﬁa Bty ehBericid I opeshjen -y pethyik4-

nit rSZ Repzamigle fI uor obi phenyM carboxylic acid M5 (ESI) mf
- di fluoroblphenyl 4- carboxyllc acid
-nt Wé@l‘f [4nq3zm9t§3xya;pklmq)plpend1n- -yljsulfonyl}thien-2-yl)methyl]benzamide
- di f I uor obi phenyl - 4- car boxylic acid M5 (ESI) nlz
-n121:§>31\11{[53({é} k- (tgﬂu@on@imlmﬂmb]mxdw 141 xsatbexdythieo-2aci d
yl]wshrlEBtn)zalmcbp 233.1; XXX
-di f |1 uor obi phenyl - 4-carboxylic acid M5 (ESI) m z
N- {233{4153 -(dimethymiso)anlifv IpgreatineheHptifdnyd nibo 2y jmethyli &-
nitrdeng&side m z 233.1; xxxii.

2',3" -difluorobi phenyl -4-carboxylic acid Ms (ESI) nfz
3-niZ@3AN- (k5% {4-[3-(mdethPsuitiny))anilind Jpipefidin- betizoifenyarhidn 95
yl|nfdt} betzamuk7. 1, HRMS: calcd for C J2H 1002S + H+,

219. 04743; found (ESIFTVMS, [M:H 1+), 219.04744,

3-nixeeXN M [ 5-B£4¢ 533 @ﬁtﬁﬂﬂfﬂﬂ%ﬂﬁilhﬂb]?%ﬁﬂinﬂ DR ESA-D- M Z
yl]n?é% 1;[19 | uor obi phenyl - 4- carboxylic "acid M
n z 215 1; HRVS: calcd for CI3HOFO2 + H,

eé} ﬁ’uncfsglf&%/l%ﬁp ﬁglﬂ@rh&% C"}ual %ﬁnﬂ?&?en%?ﬁ%e&%t} SAe
mtr foirrryl bi phenyl - 4-yl)ethvn-L- a- gl utan ne
me;tix\f l}i[]l (% 5{3’/_}?1%% H%/l?!grﬁgloé/ tH{}lﬁ Q%{lfni }yl ﬁ% ?glﬁ»,)f’ naetnld/mtr 11

yl] zilzoa

N{BA %Mﬁ%)l gal b n [,2- IP he _)g} e hi
B A

nitrgpe & in DMVE (5 nL) and the mxture was added to

s B BRI B 08 B L3 by
R S RLACN NG A N —

ed in seal.ed vessel and stirred

-mgle-ﬁ-z % Hmt(tr romﬁféﬁ@alemlawe 8- -yhgyléqny Difjen-2-
Yun@@ﬂ@ﬂﬁﬁﬁ@@ By TLC. The mixture was filtered over

celite, the solvent was renoved, and the resulting tan
3-nigeN-6 Snkd- {armty@%hw}mpeeﬂ@abyl()gdqub]ﬂamzwé}smhlyl)benzamde

consecutlvely th H20 , 10% HCO , brine, and dried
N-[(vid4-(4ush smmlmavla@ldw1v§ébukfgwlfﬁhm-%yl)mthyﬂn3 -nitrobenzamide

chromat ography (silica gel, 41% Acetone/ Hexanes) to
3-ni @%{E?s({ﬁd%fﬂﬂm@rwthmammﬁh@mdmm yll}elalfmﬁﬂmn--?-
Yﬂﬁﬁﬂﬁiﬂﬁnﬂm@dﬁylblphenyl 4-yl)ethyl]-L- a-glutam nate

in 11%yield. M5 (ESI) mz 591. 3; NB (ESI) mz 1181.5;

HRVS: cal cd for C37H38N2Gs + H+, 591. 28535; found

(ESI-FTMS, [MHH 1+), 591.28473.[0719] Step B

2- (bi phenyl - 4-yl car bonyl ) -

1-[2-(4' -fornyl bi phenyl -4-yl)ethyl]- L-a-glutamne t

rt-butyliV2-(bi phenyl -4-yl carbonyl)-iV1-[2-(4l-fornmylb

i phenyl -4-yl)ethyl]-L-a- glutam nate (100 ng, O0.17

nmmol, 1 equiv.) was dissolved in CH2A (5 nL) and

added to TFA (2 nL). The m xture was stirred at room

tenperature for 3 hrs. The reactlon was conplete as

N ey ey ~ 1 o
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HRVS: cal cd for C33H32N2Gs + H+, 537.23840; found
(ESI - FTM5, [ MtH] 1+4), 537.23906. Exanple | QC

wa-20dmpieny PCT/US2006/027455
-4-yl carbonvl)-i V1-(2-biphe 3" 4-vlethyl)-L-
a-glutam ne [0725] Step A but yl
2- (bi phenyl - 4-yl car bonyl ) - 1 (2-bi rhenyl -4-yl ethyl)-
L-a-glutam nate M5 (ESI) mz 563.3; Ms (ESI) mz
1125.5; HRMS: cal cd for C36H38N2O4 + H+, 563.29043;

3 nifu%um{éifét Ef@ﬁ} J}(géﬂxg;pgulfoﬁ%mﬁﬁx?J}%ipeEi%E?Jyl)»?m&y%%hien-z-

i ¢ DE 1eny| 4-yl ethyl)-L-a- glutam ne HRI\/IS cal cd

mtr@ﬁ%ﬁéf"‘f%%ﬁ*@m ERRERD ] LA ST By o

enyl -4-yl carbonyl )-iV

N- [ét ég pr$ 2yl%rm.lwr3p12) F Eﬁ%gﬁ gﬁ%q%[o&%fg}l'lggl} B %%yxp l%mlﬁ-m rgge%ZamMe
N- [éeéﬁ)(g rfﬁgozr%gp @%Pws? Elhen%];\ﬂ?nz §17’en¢2 ?/H%L%gy%]gnéprg%gbeazmde

569. 24685; found, (ESI-FTN5,
4 nTrM&S’\?[%égget 111@@7%*}&1151 %]sglfonyl}thlena yhmethyl]benzamide
(bi rhenyl -4-yl carbgn
nifopy- ([l (A i vyoe by hiioe ajaeridin- 1 lighlSenitvenss
ylingetlyyl}bepgemitel. 1; HRVS: cal cd for C30H28N2O4S + H+,
513.18425; found (ESI FTMS, [M+H 1+), 513.18417.
N- {été{ﬁd]-?’ddlf@h}’]@mm mbh@ngnendmyl -yBstbmyl tiisa-2-yljmethyl}-4-
nitrgbenzaniide - et hoxybi phenyl - 4-yl ) et hvn-L- a- gl utani ne
[0729] MBS (ESI) miz 551.1; MS (ESI) mz 1101.4: MS
4-nifrEN - (5{ [4-(3 180yl ariiiBpiperddind -fGsul ORFRIBASR TEy ] mdthyl|benzamide
551. 25405; found (ESI-FTMS, [MH] 1+), 551.2538. Exanpl e
4-nitr - { PVe{4¢ B (it onyl)ard libapige}idinVl -yl } sulfonyl)thien-2-
yl]uikthy2} Hedzareidevny | bi phenyl - 4-yl ) et hvn-L- a- gl utam ne
[0730] Step A tert-butyl
4-nitke-(\Di{ I EAYB- eyt ail aydnitidd | piperidin-1-yl} sulfonyl)thien-2-
yl]mebidA (bnzghiagny| bi pl i enyl - 4- yl) et hyli, L-a-glutam nate
Ms (ESI) mz 587.3; M5 (ESI) miz 1173.5; HRMB: cal cd
4G3GERB8INSEHo iy akiling e@%%@ ls%}fﬂ 1jtEeh-2JReth -
mmwﬁ ﬁF@ft AEINREHo ot @7% yi ylyRh-2-ifRethyl}-4
(blphenyl 4- ylcarbonyl)

Rt g Mpehgighen v

yl] found (ESI - FTNB, [MH—I] 1+), 531.22669.

I %L%eag P OB te&eﬁyf ORI b e

yilamigpibanzailde o ¢ ) “butyl 2-(bi phenyl -4-yl car bonyl)

45 Sl Sl
4- nlﬁr%%éﬁ %?é% %IH l Wg%dgi u;ﬂglgl 5{1)?1%& -y )methyl]benzamlde
4- mgﬁ(}%@b{(g" gy[ -d‘gl %Iﬁ_gﬁgy lllugﬁpljfo)én!hn- -yl?sxﬂ!folgyﬁrﬂlgr? ZNS

PP 4- yI car bonyl V

5

ridin-4 I henyl ) et hvn-L- a- ut anmme

4- mtl_r@}}{g(,_l{]S @ éé nptroqnfh pfpprldﬁ’/l I) yl)sulfonyl]th1en qul}methyl)benzamide

éh pheny ylcarbouﬁ [ 2-(4-pyridin-4-

N- [(91{&\1 le@@ﬂghnp)plmerahlgﬂ bmfwatlﬁhm-% H3ngthy]] A-swbenzamide
HRVS: cal cd for C35H37N3O4 + H+, 564.28568; found
(ESI-FTMS, [ MtH] 1+), 564.28648. [0735] Step B
2- (bi rhenyl - 4-yl carbonyl ) -i V1-[2-(4-pyridin-4-yl phenyl
Jethyl]-L- a-glutamine M5 (ESI) nmfz 508.1; M5 (ESI)
mz 275.1; HRMS: calcd for C31H29N3O4 + H+, 508. 22308;
found (ESI-FTMS, [ M+H 1+), 508.22403. Exanpl e 101:

i V2- ( bi phenyl - 4-yl carbonyl )-iV
1-r2-(3-pyridin-2-yl phenyl)ethvn-L- a- gl
[0736] Step A: rt-butyl 2-(biphenyl-4-ylcarbonyl)-

[2 (3 pyrldln 2 ylphenyl)ethyl] -L-a- glutan1nate %S

N1 N ™R 1P 7N A

gl ut am ne
I
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593.29993. [0743] Step B: N2- ( bi phenyl - 4-yl car bonyl ) -

1-[2- (4" - met hoxybi phenyl - 3- yl)ethyl]~L-a-glutam ne M5
WORBGI7)01n6z 537. 2; HRMS: cal cd for C33H32N2CGb +PER/US2006/027455

537.23840; found (ESI-FTMS, |[MtH 1+), 537.23745.

Exanple TQM A/r2 -(1,1"'-bi pfenyl -4-yl carbonyl ) -
1-(3-vinylbenzyl)-L- a-glutam ne [0744] Step A t
rt-butyl Ar2 -(l,1"-biphenyl-4-ylcarbonyl)-

1- (3-vinyl benzyl)-L- a-glutam nate Ter -butyl
4-nBrokN-415 {@Pﬁ{zigiﬂuéroweﬁ'g )gltﬁg)ﬂ)]?ﬁ) a}%egd\i/r\gé-yu} ulfonylthien-2-
vl etgli}lng rraﬁit%erlal MS (ESI) mz 499.2; M5 (ESI) mz

o Ity

ylip y rhenyl 4-yl car bonyl) -

N- {gﬁe@g '%%%Z%)' R e P e

nitr 3; found (ESI - FTVMB, [ MrH] 1+), 443.19728.

N-(E ey dﬂfwléaﬁtﬁd}?mmmmrtdwérvi}gﬂlmnlimm2-yﬁmethyl} 4
nltr@lre@tl%tmdﬁe [0746] Step A rt-butyl iV2-(l,1"-bi
r henyl - 4-yl car bony 1% I V1-(3-thien-2-yl benzyl)
N-({3-H4ofBeiematimigo)met }lemlynlo}pipetﬂdhn- -yl)sulfonyl]thien-2-yl }methyl)-3-
nitrebepzahiday| - 4- yl car bonyl ) -
1- (3-i odobenzyl)-L-a-glutam nate was used as the
N-(£4 KA {BrR-hpdrexyealyl)sMBor(yEBhjlinot gipstidin -y IMal ol hio 2
yl} dthel)-3:nitlddEzamalecd for C33H34N2O4S + H+, 555.23120;
found (ESI-FTMS, [ MtH 1+4), 555.23173. [0747] Step B:

N-(&~[(#-anilinbpipeiidin-14ylysutfonddiieh)2-y1} methyl)-3-nitrobenzamide
1-(3-thien-2-yl benzyl)-L-a- glutamne M5 (ESI) niz

N- 44 3-[ERMR! fgsnyDRARIAG
S A L Y L e ST e L s
JV2- 1 bi phenyl - 4- vl car bonvn-iV

N- ({fl q(‘lrlré?%lgllb 1b§ﬂ1&ﬁflﬁmgﬂ%}gﬁ%1%§?‘8¥ﬂ}réiéghgl) 4 n%treorben%amld?

II:IItE ?bg[gf]ﬁgg??gg%{ @?ﬁ%r%?gyﬁgﬁglkogﬁ 5% fd;lrn;s-tl h}g}?s;}l!fc&?yl]thlen 2-yl}methyl)-4-
a- gl utam nate r ert- butyl

3 nll%O-N (2B ggﬂflkor%m)é{hé@ Ii]%]ug 1}{ob%geridin-& —yl)ssu{fﬂ%yl]thien-}

vl st Fii°ng material . MBS (ESI) mz 617.2; M5 (ESI) niz

4nn#@%ﬁgﬁﬁg@ﬁm@&@%ﬁmi&a@s@a%gzpa B

ﬂ I 4-yl carbonyl)

3-ni o-ﬁ—%S %AL ng ’e%élflg b ph)eg%qgldin l%\l}dsp h)i}t,lﬁe.zl 2-
yDme : caI cd for C32H27F3N2O4 + H+, 561 19957,
fo ESI - FTMS, [M+H] 1+), 561.2001. Exanple |
N-{[3- (Z‘ﬂ)? ( }’(51@ 1y$ é[gyygg]q%b%mzoﬂuend yl)armno]pg)%ndm-lq—g
yl}mﬂfqn(ymhl@r Hynesiyphéryirotengamidet hyl 1- L- a- gl ut ami ne
% J@}StepA tert-butyl
N-[(5IB-(%3 giherspt- IHJWmﬁw@mg)pide@( uylstfopmi}itiepBedyhetByl]-3-
nitrobengaymidet hyl ] -L-a-gl utami nate r ert-butyl
2- (1, r-biphenyl -4-yl carbonyl)-iV
3-nitge- N3[-(5 4 {foGepropypnilina)pievitiand 1ybise forpys) thisad - pdmethel Jbenzamide
starting material. M5 (ESI) mz 573.2; M5 (ESI) mz
1145. 4; HRMS: cal cd for C37H36N2O4 + H+, 573. 27478,
found (ESI-FTMS, [M+H 1+), 573.27518. [0751] Step B:
i V2- ( bi phenyl - 4-yl car bonyl) -
1-[ (4" - et hynyl bi phenyl -3-yl )methyl]- L-a-glutam ne M5
(ESI) mz 517.2; M5 (ESI) nmlz 1033.3; HRVS: calcd for
C33H28N2O4 + H+, 517.21218; found (ESI-FTMS, [MtH] 1+),
517.2125. Exanple |1 QQ
A-(bi phenyl ~-yl car bonvD-"- O pyri di n*-yl benzyD- L-
a-glutam ne [0752] Step A tert-butyl
2- (bi phenyl - 4-yl carbonyl )- 1-(3-pyridin-2-yl benzyl)-
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N-[Ged#ddrdenmdaniingvipeddin: Inyl silfoayléthieand-yhmgty

reflux (1150C), for 10 m nutes.

2-(Tributyl stannyl)-thi ophene (267nL, 0.841mvl) was
weadoediarsd | nredi ately the reacti on went from BCRNGR006027455

bl ack. These are typical Stille reaction conditions.

The reaction was nonitored By TLC and was conpl ete at

30 mnutes. The reaction mxture was filtered through

celite and the celite rinsed with MeOH (InL). Sol vent

was renoved and the remaining yellow residue was

-nlﬁib- -g‘5v{gg éﬁﬁi Bd nﬂBﬂglpé’in&lH qtyl}éﬁlf@f&l%wn—ﬁl’}ﬁ@ﬁ&l BBiARmide

white solidthat was filtered,

N- [(\gla@p 5o B@Xgﬁﬁﬁﬁ?ﬁpex‘?cgg 1% j“ﬁﬂlf&ix{})lﬁﬁeﬁ‘—tz IRAUEFH-3-nitrobenzamide

ure

adiierl ?g sl e - °

ESI) mz 957.3; HRVS: calcd for C27H30N2O4S

—mtr@%j—é@ m&%gﬁl??g E71—3§]-|;,hlfgrl}ﬁm1&eﬁ)2 yﬂ thyﬁ% & amide
N- wsruﬂ)ﬁ{%fpl?@ro@éﬁ %F iSRRI ipes ip:1-vDsutfonylthien-
2-ylpmgihybzdmpirebenzemddsy, 0. 282mmml ) was di ssol ved in
1.5nL d t TEA d t [

N [Gr 6, { 2oanehy Hric oo iagii o HEORA bty DRy 115+
nitrobenzanpide was nonitored by TLC and was conplete at 2

hrs. The sol vent was renoved and the remaini n%_ yel |

@Hrobenzamlde

renmoved (2x) | eaving an orange solid. The or anfge solid
3-nitweSN-t{ Bl - [3p(micnpleditohe]subfory eitiaainipaidie d-yl) sulfonyljthien-2-
yl|nptigd} @inkahidag a pal e orange solid. The solid was

filtered, washed wi th hexanes, and dried at reduced )
3-nipo@S$UF H4-(Fhreopdplenoxpniperidiot i-gl | wdonylythian2-y1)giedey1Jbenzamide

col um, using 4%ve0OH CH 2C 2. The sol vent was renoved
A-niftro N[ (ShE 4f(patini dine - gl nd)piperik@mrg-ybfsulfonyl } thien-2-
y)ndetiB@veMtandiie- (4-t hi en- 2-yl benzoyl ) -L- a-glutanmine, a

white solid, at 66%yi eld. M5 (ESI) mz 421.1; M

fgr) ml ridin- niroRpipetidion -yTRAHBRNRRRS-2+y Hitnethyl }-4-
nitr ound (ESI_FTMS, [MrH 1+), 423.13742.

Exanpl e 12 [0759] The fol |l owi ng conpounds were

-13%6%@@'59%:(% ‘ﬁ[tijd;ﬂ&dhpz?rl} Hd}ﬁi%én&hm-ywunbﬂyu}hﬁ@ez-
D [ 4- (2 furyl)benzoyl aA gl ut ani ne [0760]

. [%gé<%s Sl Ry s

ch for C27H30N2Ob + H+, 463.22275; found

Bl R AR AN By b anic
o AR i B R
N- [éx ﬂgﬁé 31:1% %WIWIAHO)BPﬁW’i?Il Yl]qulfogyl&)%nen 2-yhmet }y C]ar Bgrnoxl/’ﬁ?zamide
sk gﬁ% 4005 S8 P S Ry e

yl]nget 1@?6@?% ate VB (ESI) niz 497 3; M5 (ESI) 'z

: HRMB: cal cd for Ht,

4- mﬂ@dﬂd(% Her Crobey lephybpipes mﬁ@ﬁS%@b‘éthl?’ozré@]ﬂ%%Yiﬁ’eﬁzmde
1- benzyl -
2-[ (4" -ethynyl -1, r-Dbi phenyl -4-yl)carbonyl]-L- a-
glutamine Ms (ESI) mz 439.2; Ms (ESI) mz 879. 4,
HRMS: cal cd for C27H24AN2O4 + H+, 441.18088; found
(ESI _FT, [M+H] 1+), 441.18056. Exanple 12C
JV1- benzyl -i V2- (4-pyridi n- 3-vl benzoyl ) - L-
a-glutam ne[ 0764] Step B: tert-butyl 1-benzyl-
2-(4-pyridin-3-yl benzoyl)-L- a-glutam nate M5 (ESI)
mz 474.2; HRMS: calcd for C28H31IN3O4 + H+, 474.23873;
found (ESI _FT, [MHH 1+), 474.238741. [0765] Step C
1-benzy| hQ (4 pyrldln 3 beenzoyI) L- a- glutan1ne %S

AA S oA AL NSRS N A
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yl ) carbonyl ] -L-a-gl utam nate
Tert - hutyl N1- benzyl - N2- (4- br orobenzoyl) - L- a- gl ut am nat
we 20@3amg2 0. 736nmol ) was di ssol ved i n DVE, un@&em/us2006/027455
nitrogen in a sealed vial. 3,5-D nethyl boronic acid
(11 Qrg, 0.736mmol ), and Pd(Pﬁh3)4 (43nmg, 0.037mmol )
wer e added as solids, and the reaction heated to
reflux for 10 mnutes. At this point 2M K2CO3 (735mnL,
1.47mmol ) was added, the reaction vial was seal ed, and

R SRR S R AT

2-
yo}?%t reac?? on was rermved vi a p| pette The reaction

I{F‘ %Zf R e R N A

®a brown solid. The product was purified using

| d . 339t th | vent
N- l@? 2&40@&%5 TS Ao Sty e g Eobumgamide
0 d, M5 (ESI) mz 501.3; M5 (ESI) miz 1001. 6;
4o X1 ElF irpppbS bt i caDipen eyl e v hien2-
Yl]f(l@éyl}hqnzapimru 1+), 501.27332. [0779] Step C
V1-b | -
N- [Iéi Wsﬁgnér{mgmiﬁwpipenidin Ioylpsubfagyls thigt-3 ghmiediy] -3 -nitrobanzamide
| utanine M5 (ESI _FT) mlz 445.21151; MS (ESI_FT) m z
3 n%wsNz{iSzi@@mmln&aylmmmlpmmmomylmem% 21218;
yDrheshyldbenEBhide T, [ MrH| 1+), 445 21151 _Exanpl e 13B:

I V1-benzyl -iV2-r(2'.5 -dinethyl-I.1"-biphenvl-4-yl)car
N-{bot{A-[(3Hamisepygidirn- M)man{oﬂﬁﬁﬁ]dn&itleﬂ}Bilfdhy})ﬂméryl-yl]methyl} 3-
nitrdbdnemnide- 2-[(2',5' -di nethyl -1, r-bi phenyl -

yl)carbonyl] -L-a- gI utaminate NS (ESI) mz 501. 3; M5
N-({ =54 { 2ndtizro UOW ki fhiordidviy ] ) su b | dn@lin 39 g)éﬁ@ﬁizpfdfs"ulfdﬁggthien-}
yl}rgahyggdﬁgﬂqgiyagﬁgl @Sl FT, [ MEH 1+), 501.27441. [0781]
t ep enzy

3-niZrolN-2(5- F4=( Nénieié&l}ﬁop!ryrﬁslpbﬂaﬁmnyﬂg/sslﬂfdﬁz)}@lﬁ&b-g-%gjsrﬂéédgl]@Mamide

gl ut am ne z 445. 3,
3-nitiBB({5= f@fﬂ@?o idibt- ibBridih Y ien-
> ;igs@%{ hé(z SR (hﬂ] i _|1_1) ¥ 4 %nz 1'1’1%(&1"‘]@1%1&%%%@1'1&5‘1 PSsulfonyl]thien
benzvl -1 V2-[ (4" -et hyI - bi phenvl 4-vl) carbonyl ]

nmﬁﬁw L o S

mnate I\/B(ESI) mz 501. 3; I\/B(ESI) m z 1001 6;

N-(g\%%@ {Ei[%uﬁ%ﬁ%l@ E@ig}%%iglpefle%g I)§Elgc61y&thlen- 91y methyl)-3-

nitr
enz | -

G A A S s
g T LR RN

1 #&2- " -ethoxy-1.1'
| kar bonyl | utam ne [0784] Ste
4- nnir? II\EE(Syﬂ)h-iB-By ﬁqhenox%f)pmerldln-l yl]sulfonyl}th[len 2—y1)meth ?]benzamlde
et hoxy-1, r-Dbi phenyl - 4-yl ) car bonyl
N- K%. {ii g%%\fﬂ%%he@zmmemd}n My} sglicm}thm % E$Inythwﬂl]z3
nitrop G%HB € HRVS: cal cd for C31H36N206 + H+, 517.26970;
ESI _FT, [M:H 1+), 517.26837. [0785] Step C
N- [(i {B%(% diffyopotengoylpipesidin- L -yilsulfqrtyltiiene-ylnetyhday| | - L
methoxgbenghmideni ne M5 (ESI _FT) m z 461.20568; Ms (ESI_FT)
mz 461.2071; HRVS: calcd for C27H28N2C5 + H+,
461. 20710; found (ESI_FT, [MtH 1+), 461. 20568. Exanpl e
13E: '
i V1-benzyl -iV2-[(2'-ethoxy-I,|"-biphenyl-4-yl)carbonyl
]-L- a-glutamne [0786] Step B: t r -butyl
1- benzyl -L2-[(2' - et hoxy-1,r-bi phenyl -4-yl)carbonyl]-
L-a-glutamnate Ms (ESI) mz 517.3; M5 (ESI) mlz
1033.5; HRMS: cal cd for C31H36N2G6 + H+, 517.26970;
found (ESI _FT, [MtH 1+), 517. 26833 [0787] Step C
|V1 benzyl |V2 [(2 et hoxy-I b| phenyl 4-yl )car bonyl

P ——



10

15

20

25

M5 (ESI) mz 487.4; M5 (ESI) mlz 533.5; M5 (ESI) niz

975.8; HRMS: cal cd for C29H32N2G65 + H+, 489. 23840;
woawTh1(%S _FTVS, [ MHH] 1+) , 489.23862. [ 0793pCHUsSpo0B027455

tert-bwyl 1- benzyl

2-[ (4" -ethoxy-1,1" -bi phenyl 23-yl ) car bonyl ] -

L-a-gl utam nate Tert butyl 1-benzyl-iV2-[(4'-hydroxy-

1, 1" - bi phenyl -4-yl)carbonyl]-L- a-glutam nate (300ny,

0. 614mm|) was di ssolved in CH3CN (7nL) in a seal ed

ﬁ%?@or 1 Se@or@'l]%&lhhg 15%1HJ1%)sﬁﬁéhﬁﬁhlen-

our . Iodoet ane
2yl 8%% vvas added the vial sealed and stirred at

NG r{%% eyt F R T AR 2 PE 2

methQxyheRzd ni t rogen bl ower, and the renaini ng solid

A B R A Tl ISR S 2

hyd@ﬁMbQHiémﬂﬁl vent was renmoved via nitrogen blower. The

remai ni ng solid was_dissolved_ in DVSO (20) and
N- (o P el o Solan DS oot beicin -5 Aot o s g vt} -3-
nitrobehzdyeide y | - N2- [(4 et hoxy-1, r bi phenyl -

4-yl ) carbonyl] - - gl utam nate a white solid at 39%
3-mythekgN-[&- {({£6)- )nemczcyamth)pldemEBvMsuifozlyh}dgsn-Z HRVEB:
yhnedhydtbehomi@31H36N2C6 + H+, 517.26970; found (ESI_FTMS,

[ MPH] 1+), 517.26801. [0794] Step C. NI1-benzyl -
-mathbkyﬂ-Ne[tSIC(Qﬂ-y[B4(triﬂuobmméthyi?dmlﬁ&q]pl))eladlbdﬂyll}§;u1£0ny§thlen-2-
yln@tif pienpadide procedure used was simlar to that

described in Exanple 13. M5 (ESI) niz 461.2; MS (ESI)
N- thiidBind)aliio 116/ 1HZ18 NA €y Hyttibn- 2%]131921@1}1—0-
me{; (9%32]%&1@&? m(?M:H] 1]%% 461':%%542 Exanpl e 15:

95] The follow ng conpounds were prepared according
-mEﬁoQﬁiﬁ U{f[@@«: %&dﬂyﬁa@ﬁheﬂr?‘)’plfaélﬁﬁﬁ—ldﬁﬁ@llfbbﬂ@thﬁdm—ﬁx anpl e
zy

) pr opoxy I - bi phenyl - 4-yl ) carbonvn-L- a-

m%ihg z%l m&éﬁ % %&fg%lsﬁlﬁqo&bwﬂidin-1-y1}su1fony1)thien-2-

yi] %}éy carbonyl]- L-a-glutamnate M5 (ESI) niz

oty LBl R

megd et |
N D A BB B ot oy

methpyvbenzagnde f or 028H30N205 + H+, 475.22275; found

+ YT
met )(E}]S_3|_ E{g;@{[(&zmgt’{méx}bsmqy 1%}%1?0 ?’metEXl?H‘;p en-2- yF)sulfonyl]-p1per1d1n-4—
yl}armbpbh@ﬁyatm yl )carbonyl]-L- a-glutamne [0798] Step
. Bt rt-buty
N- {&5-b{élﬁ@yqaxmwa{b(omyl)ﬁml@@&menﬁmbli -phewanyBikien-2 At lagily-3-
methexybghzanzide nate MS (ESI) mz 545.3; M5 (ESI) mz

1089.5; HRMS: cal cd for C33H4AON2G5 + H+, 545.30100;
3-mbthong-N-ESH M ethovyehiling \pisagis bokisulfgryrdbiEngrep C:
yl)oedlylienzythide V2- [ (4" - but oxy- I, r - bi phenyl - 4-yl ) car bonyl ]
-L- a- glutam ne M5 (ESI) n12 489.3; M5 (ESI) niz
L4~ B8 -nitibMBlin el pedi dirod - y@ﬁ@lﬁﬁﬁf&\]ﬂ(ﬁn-ﬁ -ymethgd-32@8thoxybenzamide
ound (ESLFTMS, [ M+H 1+), 489.23871. Exanple 15C
N-benzyl -"-1 R - Ccvcl obut vl net hoxy”-1.1" - bi phenyl *-ynca
rbonyl }- L-a-glutam ne[0800] Step B: tert-butyl
yl]carbonyl }-L-a-glutamnate M5 (ESI) nfz 557.3; M
(ESI) mz 1113.4; HRMS: calcd for C34H40N2Cb + HH,
557.30100; found (ESI_FTMS, [M+H 1+), 557.30064.
[0801] Step C. iV1-benzyl -
2-{[4' - (cycl obutyl net hoxy) -1, r-bi phenyl -4- yl]carbonyl
}-L-a-glutamne Ms (ESI) mz 501.3; M5 (ESI) mz
1001.5; HRWVS: calcd for C30H32N2G5 + H+, 501. 23840;
found (ESI _FTM5, [ MtH 1+), 501. 23937 Exanpl el D
A-benzvl -~- A Ccvcl ohexyl met hoxy" I - bi phenyl Nyl c

I T T ] o | NN ~ N a
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yl }carbonyl)-L- a-glutamne M5 (ESI) mz 583.2; M

(ESI) mz 1165.3; HRMS: cal cd for C34H34N207 + H+,
wbae7aB88; found (ESI-FTMS, [MH 1+), 583. 243BCT/US2006/027455

Exanpl e 15H:

/ V1- benzvl -i V2-{r4' - (2- napht¥yl met hoxyVl .| ' - bi phenyl - 4

-vncar bonvUL- a-glutame [0810] Step B: rt-butyl

L™-benzyl -i V2-{ [4' -(2-narht hyI nmet hoxy) -

1 1 - bi phenyl - 4-yl]carbonyl }-L-a-glutamnate M

e A A g e

onyf - a-glutamne Ms (ESI) mz 571.3; HRVE:

N ﬂ@u oy A SRR i
N TR AR B Gre i

Ie 15. T: I\I-benzvl

e ncar

N-{ é{4u[t4a(ﬁ1t§ @ﬁ{ yq}ggq 1))61‘ 13—15@2 ui%lonmth(lgg?—)yl]meihyl} 3
methoyghenzantids 1 4] The f ol I owi ng conpounds were prepared

accord| ng to Schene 10, Route A Exanpl e 15K:
N-[G3- (T4 55chiseramilinRyi peird i sulfornie tiaomyDpthel -3 4. 5-
methey mm%enzyl) L- a-glutamne [0815] M5 (ESI) nfz

613.1; M5 (ESI) mlz 1225.1; HRMB: cal cd for C35H36N2C8
N-[(6- {id-(4- shramilin)piperidio- 1 (EBULBTNE g4 hethylp13. 25451.
methocgirphamidd :

2-a3' -[ (3. 5-di net hoxybenzyl ) oxylbi phenyl - 4-yl Tcar bonyl
3-mpthoxy-Bl-& SH{4-{ 4] eflihaxsymbtyd)phlforyd jaat b Mpipetidia- 1 AFLEbn MBhien-2-
yly &) befitamidé3. 3; M5 (ESI) mfz 1345.6; M5 (ESI) niz

690.4; HRVS: cal cd for C37H4A0N2010 + H+, 673. 27557;
N-(§5o1end 34[ Bl okt )n{eMisitfaditino } Siperidid437) suﬁ’éﬁ?ﬂih@enlﬁM ymethyl)-3-
metho&baandide3- met hoxyben

zyI ) oxy] bi phenyl - 4-yl >car bonyl )-iV-(3.4.5- trimetho

1} %ﬁg@[ D-hidro eﬁlﬂ%@l%ﬁﬁ]ahﬁ%?%lpg@d&ﬁ%%s&gf&éygéﬁ 3. M5
Y 6501 ME: ’

% calcd"for C36
ESI - FTMS, [ MrH] 1+), 643. 26574.

YI} 5;%59- = {.}; 83 y(b éiﬁ]l.gocf eth )%ulf(ﬁlgr?a?lhﬂoiﬂlﬁerl%n-l ﬂl%sulfgln)flglnen -2~

uor ophenyl) I, d| nmet hyl et hyl 1-L- a- gl ut am ne

ARG RS S b

i tgﬁ W@ [ém@% e uEE B B ossitamaion

Exarrpl e 150

N- [(%ﬁé’r- -hydri)xyan 1n05§q1 érﬁ in-1- l?sn?tlm %}2 anegoﬁmeﬁydjgl >bi phe
meth X?’E%{}ZB‘ES‘WI | -iV-(1,I-diinethyl-2-phenyl ethyl)-L-
utamiie [0820] Ste
3-nifip N el i@rxgwﬁmeamymfanyﬂap}emoYmﬁerpémﬁrqamrynyutmen 2-
Yl}mwl)bé&?aﬁ”éﬁ?yl] -L-a- gI utam nate r butyl i V1-benzyl -
54 bromobenzoyl )-L- a-glutamnate (1.00g, 1.93mmol)

4-ni 6{|53[§‘b|{%@rlﬂwrm@wm@ﬂ@nymméno}mwcxg@d -yl foneldtbign-2-

yl}methyd)briizangd@ve vi al . Anet hyl phenyl boronic acid
(526nmg, 3.87.mmmol ), and Pd(PPh 3)4 (334ng, 0.290mmvl)
were added as solids prior to the addition of K2CO3
(800mgy, 5.79mmol) dissolved in H2O (2.3nL). The vi al
was seal ed and heated to 800C in a mcrowave for 20
m nutes. The sol vent was renoved and the remaining
yellow oil was dissolved in diethyl ether (125nL). The
organi cs were washed consecutively with 10% HC
(125nL), water (125nmL) and brine (125nlL). The organic
| ayer was dried with MgSO4, filtered through celite
and the sol vent was renoved. The sticky solid was
purified using on a 40y Conbi flash colum using an
i ncreasing gradi ent of Et OAc/Hex as the solvent. The
product was obt a| ned as a Ilght brovvn solid. Yield 792

S Y -
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the product as a white solid. Yield of 104 ng of

N2-[(4'-{ [3,5-bis(trifluoronethyl) phenoxy]nethyl }
woizpitenyie2 4- yl ) car bonyl | - PCT/US2006/027455

N- (1, 1-di et hyl - 2- phenyl ethyl )-L- a- gl utam ne was

obtained in 52%vyield. M5 (ESlI) mz 699.3; HRVS: cal cd

for C37H34F6N2C6 + H+, 701.24447; found (ESI-FTNS,

[ MtH] 14), 701. 24429. [0824] The foll ow ng conpounds

were prepared according to the procedure described

N-[ehquet @ydr&mlmin@ Jﬁ&@ldltﬂ‘-@'ﬂ@ﬁl%n}ﬁet ﬁﬂ\ll ‘gﬁ;i%ee%l 33l Tea

meth()kﬂben td% benzo oxol - 5-yl oxy
rbonyl ) , | -di met hyl - 2- phenyl et hvl) - L-

o P g AT

yl)rglgtflﬁgéepg [ M+H] 1+) 609. 26109. Exanpl e 150 :

N {'[ ﬁ%@%@nﬁléﬁ@%@ﬂ-% hox ﬁ:‘l}:i( g{ 1-x}tsulfonyl)thien-2-yl]methyl}-3-

nzyl) L aglutamne [0826] M5 (ESI) mz
1%?5 HRNB calcd for C35H36N207_ + H+, 597.25953;

BT ka}ﬂlmﬂomlpyrldladwli%@@nyl}Mybnml] -3-
{@mlfl(is 5- di met hoxyphenoxy) nmet hyl ] bi phenvl -4-yl}c
ar onE/ )-i V- (3-nethyl benzyl VL- a-glutam ne [0827] M5
N-{{E6% (%42zd1519§0Q 3-dibxzo- %bﬁn@qthffmrS SpiRe Nt e idinfH
y1} sgifpnyliihize:2- ffﬂmnﬁhyK}Esmeﬁmmenpmieueu) 597. 2593,
Exanpl e 15S:

N- [65\/{2[4r(@3 dipy&ogthinslen-6+yfl droimoYyrimdrin-) pilsnidony1 piichsadol)pbey]-3-
methgtybénzaphifle ar bonyl | -i V- (3- net hyl benzyl ) - L- a- gl ut ai ni ne
[0828] MS (ESI) miz 671.2; MB (ESI) mz 1343.7; HRVE:

3-methlos g N-{(65- {{BFHB I NATm o Ypiptidire T 31 RABdK1 } thisy
yl)n{dBSH UchMidE MFH] 1+), 673.21279. "Exanpl'e 15T;
iV2- ({3 -[(3-ethyl phenoxy) net hyl ] bi phenyl - 4-yl kar bony|
-mthio¥y-MNBF(5 A4 laZ}lin Qs (ESI)
yl)nm‘ﬂg)fy gﬁ}mnﬁggvg%gw cd%lir%rCSS ﬁgl&&}?ﬁ%&h ZEBS/ES 26970;
found (ESI-FTMS, [ M+H 1+), 565.26999. [0830] The

N-[(9f [hg bﬁ@!ﬂﬂﬁ%@kﬁp&ﬁﬁ@mﬂﬁ%@@}tﬁ&ﬁ 9L ARGy g-35cheme

methd
I V- benzyl -| V2 {[4 (b| phenyl 3-yl net ho

N-(@Y)d2i (ph ne x{o-ﬁ-(get%%ﬁ%?lw@ b\» ﬁﬁg%an%@%@?r}éig?lgilﬁ%\%oﬁgljthien-

2y st Eoh utamnatet -butyl L/rl

" ‘2]8 iy ﬁ[%/fr %ﬁo% % RSB e liindtidl BB hvaisn-2-

placed in a 75nm fl ask.

N'[(é %ﬁ%hfﬁ&%ﬂ%@% Ao PR

met ?n¥‘ *%e addltlon of KZCCB (1.75g, 12. 6mmol )
ssolved in H20 ( . e flask was seal ed and the
-m?tb%}f -Nol§° \A&H%@&Pﬂﬂhwxym;remm- kyllpelémytishienvdo days
yDmgtyllkerramided by TLC. The reaction mixture was
filtered through celite and thne rinsed wth MeOH The
3-mabesgoNt {0k &4 Eimopbiolimd yisviondiulliriofg perstind e vy Dthien-2-
yllmgthyifberghmidé ng a Si 2 col um and 33%t QAc/ Hex as the
sol vent. The product was obtained as a white solid.
3-methestydN-[63-4 43 -weny lethy)pipkridin-1-yl[sulfonyl } thien-2-yl)methylJbenzamide
N1- benzyl - N2-[ (4' - hydroxy-1I, r-bi phenyl -4-yl)carbonyl ] -
L- a- glutam nate at 25%yield. M5 (ESI) nlz 487. 4;
HRVS: cal cd for C29H32N2C6 + H+, 489.23840; found
(ESI _FTVS, [M+H]1+), 489.23862. [0832] Step B: t r
-butyl -benzyl- 2-({4'-[(3-bronobenzyl) oxy] bi phenyl - 4-
yl }carbonyl)-L- a-glutam nate 3, 3- bronobenzyl brom de
and K2CO3 were all conmbined in a 20r vial. CH3CN
(6nL) was added, dissolving sone of the solids upon
heating to 80Q0C. The reaction was nonitored using TLC
and MS. After 2 hours the reaction was conplete. The
resul ting product quickly precipitated upon cooling of
the CHGCN The reactlon was flltered u3|ng a frltted

T o " . o o T |
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found (ESI-FTM5, [MHH 1+) , 629.26484. Exanpl e 15Y:
N2- ({4' -r(3-tert-butyl phenoxy) net hyl ] bi phenvl -4-yl karb
wonyi7)oaiNet| . | di met hyl - 2- phenyl et hyl ) -L- a- gl uPamiuse006/027455

[0838] Tol yl -bi phenyl gl utangte (1g, 1.89mmol) was

di ssolved in CA4 (20m), in a 401 seal ed vial.

N- Br onosucci nimde (NBS) (673ng, 3.78mmol) and

Benzoyl peroxi de (92ng, 0.378mmol) were added. The

reaction was heated to 700C, and stirred overnight.
N-[(FH§d-(Bhenzydmikwgpipaddiad -disdlfoind } thenvephmesgwgtived. The
methoxybénzangdst i cky orange solid was purified by silica

col utm chr omat ogr aphy usi ng 20%t OAc/ Hexanes. 400ng
3-métho 51 120 Iiperafml g1 PliRened. as a
yl)mﬂﬁw&é&g |é§gtﬁ®%‘ Iilélkel d. %’[]8%139?% - But yl phenol

g ng, 0.374mmvol) was dissolved in CH3CN in a 20m

m 3 imih ef. The
T e

bi phenyl gl ut amat e (250rTg

B R SO 02 W5

methro % c}1d t he remai nder of the reaction vvas pur|f| ed

L LS, AT s} e

methoy QESI) mz 621.2; M5 (ESI) mfz 1241.4; HRVS:

N oG Danf s s R oV BoA b enamide

ared accor to procedures siml ar to t hose
3l NHen 1 P B S p R BaigH-d- Vigpino)piperidin- 1
yl]sd@nyl{}ﬂnem-@svlbn@ihyl bepgangde v | phenoxy) net hyl ] bi phenyl 4-v
Ucar bony I:z] (I,1-dinmethyl - Ighenyl et hyl) -
N-[(EL{ tf-Ott ki %rbpm@quowsy()myldw yistsfogyl } faden- Eszi)}nqﬁhyi] -5-nitro-
1H-py8&oles?-chioBampiel cd f or C43H52N2C6 + H+, 677.39490; -
found (ESI-FTMS, [M+H 1+), 677.39504. Exanpl e 15AA;
N-[(3 [4-(1 111363 -henzoRigahe by Dptplasitlin- INyRsul foay 1} thigr-2-yl)methyl]-2-oxo-
1,2-dhyyrdpphratine-g joabolymllephenyl - 4- yl | car bonyl ) - L-
a-glutamne [0843] Ms (ESI) mz 593.2; M5 (ESI) mz
N-[(3:1BB(14- 1 |FR3Benzwadtazdl-1-91) pipdrl HAONIQmM] fonyH thi &GO 3-yBaidk@y]]-2-thioxo-
1,2-dilgyareby EShe-5TMbox bl 1+) , 593.30054." Exanpl e 15BB:
N-a -di net hyl - 2- phenyl ethyl)-N 2-"4" -] ( 3-
N- ANAxE-R PENBXY HERZBY BE i -4 S0l be AR Bgeyd yhkrethyl]-3,4-
dlh[éﬁ[gﬁ%@%% [ 0844] ]}’?Eigl) m zﬂ%% Bﬂr}l\/s (Ezi) Y]
.6; HRMS: calcd for C36H38N20C6 + H+, 595. 28026
A SR ESL BT ey SR, FRRR 040 1 i pyriain
xyi(aenzv )-L-a- glutam ne [0845] The t|t| e conpound was

NI R EIGRT RS o B ACRME RS b -2 Rk B Epamige
NG %@%ﬁ%@wﬁﬂ L o3 iy YRR SR s

4- ohloro5§1g;§ g'(f&”g 8%3)%9 l{n-gsbg]?er%é%gw e@91f&n3)i?}2§§ﬂf@rqvéﬁ%§]ebenzmide
vl ﬁzf(? STk @%ﬁﬁ e s TBARY RO 7 Sorvpmetiperpepmide
4o G RERS I g 'yé‘ﬁl Aappey! Wl&s“@éyﬁi 2 R B epzamide

for CSOH34N2CB + H+, 551 23879; found (ESI-FTMS,
[ MtH] 14), 551.23739. Exanple 17B:
N2-[ (4' - met hocybi phenyl - 4-yl ) carbonyn-N-(3,4,5-trineth
oxybenzyl)- L-ct-glutamne [0848] M5 (ESI) nmlz 537.2;

" M5 (ESI) mz 1073.4; Ms (ESI) mz 559.2; HRWVS: cal cd
for C29H32N2O8 + H+, 537.22314; found (ESI-FTM5,
[ MPH 1+), 537.22188. Exanple 17C
N2-[ (3" - met hoxybi phenyl - 4-yl) carbonyn-N-(3,4,5-trinmeth
oxybenzyl)- L-a-glutame [0849] HRMS: cal cd for
C29H32N28 + H+, 537.223 14; found (ESI-FTM5,
[ MkH] 1+), 537.22188. Exanmple 17D; 4'-|[( a
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Exanpl e 17M

4-[(4' - Met hoxy-3' - met hyl - bi phenyl - 4- car bonyl ) - ani nol - 4
woe@e)715m2t ri met hoxy- benzyl car banoyD- but yri ¢ aeC®#/US2006/027455

[0859] M5 (ESI) mz. 551.2; MS (ESI) mz 1101.5; MS

(ESI) mz 1123.5. Exanple 17N 4-(4-Benzol |

3] di oxol - 5-yl - benzoyl am no) - 4- (3, 4, 5-tri net hoxybenzyl c

ar bamovD- butyric acid [0860] Ms (ESI) mz 551.2; M5

(ESI) mz 1101.4. Exanple 17G N-(l-adamantyl nmethyl)-N -

hé% éi)‘}bgpz hepeRyy el RiRARE Lo heyiongltl 200

?|34N2C15 + H+, 491.25405; found (ESI-FTMS,

4 WI—’%( R e B SR g LA B et ny -

M
furygw @ L-a-gl utam ne [0862] Ms (ESI) mz

(ESI z 100 5.2; HRVS:
4- Ghéﬁpd&“{{%é{wgﬁ%@ﬁ@éflonygﬁﬂﬂ%gs P%‘ils 1?’1}8‘611%61 Des| - FTI,
furylImetiyl enz8u@e 21771. Exanpl e 170:

N2-[(2',4' -di net hoxybi phenyl - 4-yl kar bonyl ]-N-(1.1-dinme
A-chigrpNAL5- b{rﬂeﬁyﬂr@th'ﬁqlfanylaﬂgly ]mpﬁ@nfbslésl}l cml)(%sn n z
furyBa@tiy] ) ieBzqki8e) m z 1037.5; MS (ESI) mfz 541.2; HRME:

calcd for C30H34N20C6 + H+, 519.24896; found (ESI-FTI\/S,
N-{ [SMH B} B +unireb OLf Q49)biil e bpapdrigin: 741} sulfonyl)-2-furyl jmethyl } -4-
chlobbenf@nide| uor o- 4' - met hyl bi phenvl - 4-yl ) car bonvn- N- (3. 4.

5- trinmethoxybenzyl)-L- a-glutam ne [0864] Ms (ESI)
methy13-G39(B{ [(MBhloESchz o iAo hefty| MB-fbsSishlfod 2] phtidBr-4-
yl}aﬁ'ﬂ@be&%h&d for C29H31FN2O7 + H+, 539.21881; found

(ESI'-FTVMS, [M+H 1+), 539.2182. Exanple 17S;

3- oﬁl%%ﬂéﬁ& RRAsmstyr-3 ka1 sy ¥idekidin-¢i met hvl
ilgg flo)g Mwi&t hy CYHE aﬁkgl utkifrg ne l?lé))lg%] mlli( ESI) mz
15.°4; M5 ( ESI) mz 1029.9; HRMVS: cal cd for C32H38N2O4

4-chlo g'j}%-ég%g@{%x%?fo?ﬁlﬁh@%lﬂeﬁan- EUMRu1td Vi 3k 3y methyl)benzamide
4- ch&érf?ﬂrf@it l@%n&Pﬁ%hﬁﬁﬁ?ﬂ@eer 1- yl]rsulfonyl] -2- f}lryl)methyl]benzamlde

opr opy eny bonyl gl utam ne

S E e B i,

HH] 1+) 501.27468. Exanple 17U. N a
eprpfiq - Eé" ﬁzzm ARty v sty baamide
GBS ML ol b sty TYggmice
}_I% {il%%{(fr% § g%gﬁﬂh%%gﬂlnoe]p%p@ﬁin-l -yl}sulfonyl)-2-

f“ry (3A54ri met hoxybenzyl ) - L-a-gl utanine

. cr&%rpir?ﬁ({%ﬁ@d@ﬁ’mﬁ@sﬂ%&@]&@%p&é@ﬁﬁf‘ PRl

fury }mqiﬂlyllbﬁ}lzarslzls 20878. Exanple 17W

d- adamant yl net hyD-*-dS erlmsth 0 %lp
N- {ﬁeﬂ H4- (4%%%5@@@1@9@4@}9%1&@1 é%i@} T
Chlcmnaamllds (ESI) mz 1091.9; HRMVE: caI cd for C32H39N3 6
+ H+, 546.29625; found (ESI-FTNS, [w:ﬂe 1+)
4-clore 19676 4Ebdaicipi -dithimben-2 panilinsdpimeridinriey R g onsd)-2-
furyParefl8/] } tenzathidet hvl bi phenyl - 4- yl kar bonyl | -
L-a-glutamne [0870] M5 (ESI) mlz 503.4; M5 (ESI) nfz
1005.8; HRMS: cal cd for C31H38N2O4 + H+, 503.29043;
found (ESI-FTMS, [M+H 1+), 503.29107. Example 17Y;
N-r2- (4-fluorophenyl)-1.I-dinethyl ethvn-N
2-r (3" -net hyl bi phenyl -4- yDcarbonyli-L-qg-gl utam ne
[0871] M5 (ESI) mz 491.4; Ms (ESI) mz 981.7;, MS
(ESI) mz 513.3; HRVS: calcd for C2O9H31FN2O4 + H+,
491. 23406; found (ESI-FTMS, [M-H 1+), 491.23228.
Exanple 17Z: N
-1 (3" -isopropyl bi phenyl -4-yl)carbonyl ]-N-(3,4,5-trinet
hoxybenzyl)- L-oc-glutam ne [0872] M5 (ESI) niz 549. 4;
M5 (ESI) n12 1097 9; HRVE: cal cd for C31H36N20O7 + H+,

™ AN NN ——~1 —— . e ™ A PN NN\ A PN
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[0881] M5 (ESI) mlz 581.2; M5 (ESI) mz 1163.4; HRMS:

calcd for C34H34N207 + H+, 583.24388; found (ESI-FTM,
wObH0d#)2 583. 24414. Exanple 17.T.T: N benzyl PNI/US2006/027455

2-{[3' - (hydroxynet hyl) bi phengl -4-yl]carbonyl)-L- a

glutamine [0882] MS (ESI) mf28445. 1; M5 (ESI) miz

891. 2. Exanpl e 17KK; N-(3,4.5-trinmethoxybenzyl)-N

2-r(2'.4".6"-trinethyl bi phenyl -4- vDcar bonyl ]

-L-a-glutam ne [0883] HRMS: calcd for C31H36N20O7 + H+,

N-E39(229aninba _be}T%eM? ipdstd: -g) 1s§ nAP3 Hliy1) methyl)-4-
m&%@ﬁ%?éxt?ﬁﬁify? 4- tﬁkt}i}zér;bgﬁylryﬂ Lﬁg?glf/%t ar}r,i ne
A O S B il e
fu”fl?)\ﬂﬁﬁ’i’ enzpggde o358 Exanpl e 17WMM ’

NG5 e e arse RS Tk yat-4rehlorobnaritene

0885 ES)). mz 503 2, MS_(ESI). mz 1005.3; NS
4-nfrze gm@-&%ﬁt@u FRhy DLy or e iR YD sHEomy 12
furd preethyhbenzamidend (ESI - FTMS, [ M+H| 1+), 503. 25252.

Exanpl e 17NN
4-chlpra H-((8-16- b Hicomme s sulfomsHantine heygolidier by Dbufony lJihien-2-
yl}methgl)bepzamids ne [ 0886] MS (ESI) miz 475.1; MS (ESI) :

mz 949.2; HRMS: calcd for C27H26N206+ H+, 475. 18636;
4-clilormy-(§ E5(4- BrBiflyontahhthy))sul nsl |8 R Ro } axsampl -1 &l 0@y 1| thien-2-
yl} Neth2h) behzhimider ophenyl ) -1 .1 -di met hyl ethyl]-N

2-[ (4" - hvdr oxybi phenyl - 4-yl)carbonv p-L-a-gntam ne
5-{[(®d&thoxyBed4oS])hmmodméiB L} 22 - M 3 bl Huoidizet@$DsidfonyIRVE:
anil&ﬁi}p@efiﬁfn-ﬁ?@kﬁﬁﬁ?@@) el 3-Afhdxglidasdd found

(ESI-FTMS, [ MH 1%), 493.21327. Exanple 17PP:
5-{ @-nfedhdsdbendeen)&amo @dhyﬁ-zd{pzio?ﬁz;@a&hﬂnow &idift1f | uor ophe

y1]sOdbay1} thiphemL jush @bl acid-- a- 9l ut'ami ne”[0888] (1): M
(ESI% mz 521.1; (ESI) mz 1041.3; HRMS: calcd for

R T e,
St

- egl%)’o' 21} Xnkl)ing en | 545 v rfacr) vnioN- & 52 t i met ho
R R e R
N- [ééﬁwé‘@%%%m?%é E(%—Sgp%twl\l:y[(blenzoyl)amino] methyl}-2-[(4-{3-

[(triflyoro Dswiorst labP hRerdin-4-yDsulfonyl]thiophene-3-carboxamide
LI car bonvU- L-a- gl utam ne [089}15.'1]) MS (ESI) miz 487. 1,
N-@é}s(h(y oy methy Do (294 3- ikafisoremasthyl) sbfongid riginef-
yDsulgoypltigan-2-f boethy ) BSnethrshenpamide 1+) ,  489. 2389.
Exanpl e 17TT: N-(l.]-dinethyl -2-phenyl ethyl)-N
4-chparp M Gl Hpe1lgshiaapipetiding/1 y3d sulfomy}) thien- 2y methatiberezamide
[0892] M5 &ESI mz 473.1; M5 (ESI) mz 945.3; HRVS:
3-MegthogyN-ob5-4dHpaiiromomethid berzd) i@ gipefidinatiy [ ESFors DkEBen-2-
ylinfetist) toryamidg 3. 24409. Exanpl e 17UU:
N-[ 2- (4-fl uorophenvD-1.1|-dinethyl ethvn-N
2-[ (3" -hvdroxybi phenvl - 4-yl)carbonyl 1-L-a-gl utam ne
[0893] M5 (ESI) mz 493.2; MS (ESI) mz 985.4. Exanple
17W N1-benzyl - N2- (4- pyri di n-4-yl benzoyl) - L- a- gl ut amme
[0894] M5 (ESI) mz 418.2; HRVS: calcd for C24H23N3O4
+ H+, 418.17613; found (ESI_FT, [MtH 1+), 418.17461.
Exanpl e 17WN - benzvl- -d
' - bi phenyl - S-yl car bonvD- L-a-gl utam ne [0895] Ms (ESI)
mz 417.1; M5 (ESI) mz 833.1, HRVS: calcd for
C25H24N2O4 + H+, 417.18088; found (ESI-FTMS, [MH 1+),
417.18049. Exanple 17XX
N-benzyl -~- Ot hi en™-yl benzovD L- -gl utam ne[ 0896] M5
(ESI) mz 423.1;, M5 (ESI) mz 845; HRVS: cal cd for

N SR IS 7N A O~ A A PN NN ——~1 —— . e
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[0905] M5 (ESI) mlz 625.5; M5 (ESI) mlz 1249.9; HRME:
calcd for C37THAON2O7 + H+, 625.29083; found (ESI-FTMS,
wONbdfol#)2 625. 2906. Exanpl e 19D N2-f 14 PCT/US2006/027455
f 3. 5-di net hyl benzyl ) oxy1bi phenyl 4-yl | ear bonyl VN- (3
A5- trimethoxybenzyl VL- a- gPUt ami ne [ 0906] M5 (ESI)
mz 641 .5; M5 (ESI) nmlz 1282. Exanple 19E:
N2-[ (4 -{r3, 5-bis(trifluoromethyl)benzyl]o
cy} bi phenyl - 4-yl ) car bonvn-
s5orriefrh AE I M5
ol e s L

yD + H, 749.22921: found (ESI-FTMS,
4-ch5\?¥*§1'ﬂhf{§é{ [ﬁz(ﬁ?gg;ﬁ%% @E@y{’@p {r@ﬁlﬁyn&}ﬂuleﬁ yDmethyl]benzamide
oy e A b BB (o J R AR ?gﬁtwlkbenzamlde
4ohfig %?QSEQF “@ﬁw@mp&p‘i@%ﬁﬁﬁs i %@gu%%hle%%ayﬁfwgﬁx zamide
e S b o R LD DB ST ok Pichgpmice
4-chjostn (i I o bl %rrm%@lpfg%cls et S

ylmeghydipenzaqmidget hoxybenzvnoxy1bi phenyl - 4- vl kar bonvn N (3
4,5- trinmet hoxybenzyl VL-a-gl utam ne [ 0910

4-chi@eiN-#{vEY- ﬁﬁ?szclféwgylzmm@arrwlpm@mﬂvsb}SW%YQ&@efzésol

yllmethsiBnzanaided for C36H38N209 + H+, 643.26501; found

(ESI-FTMS, [ MrH] 1+), 643.26499. Scheme 11 R13- B(OH) 2
4-chRet0 PRS- 4- (KABE @cﬂbﬁxyﬂsthﬁﬂamoép@@ndm- -yl)sulfonyl]thien-2-
yl} rietldyteyramid€S- phenyl ~- f ur ovD- L- a- gl utam ne [0911]

Step Al rt-butyl
N-{[b~({eH 1R, QR&SQ&idyCM[mQZ}Hetpt—@Wle)mﬂno}api]gdndummm}astubfonyl)thxen -2-
yljmietiyutyohidbhenanidel - a- gl utani nate (2.33g, 7.98mml)

was di ssolved in DVMF (7nL) under nitrogen.
4-chborBITD-i40)i(Z-pesp oty éthy1daflino Jpi @31 Jyl waomd dthitn-2-
yl]nfe@ﬂyll Qa%méag?jtl gn }(’)f PyB]gDI%S OO?;Y},% 6mmol ) .

Fi na y DIEA (1.67nL, 9.6nmopl) was added dropw se
N-{[3VQ4- [?1 H&ldﬂﬁﬁn@y?_m\é't}@d)@%d]bﬁerl&ﬁfﬂn?ﬂ}sul?&ﬁ?l)ﬂﬁ@@klw]m&@}&l} -4-
chlomhﬁ LC and stirred overnight. The sol ution
uted with EtQAc (250 nlL), washed consecutively

i e G s RS R

yl]m Jggn residue was di ssol ved in ether and washed wi th

Ty

1]m§ﬁ'g/ Fm usi ng 33% 40%t OAc/ Hex as the sol vent

4-ch1qu ﬂ%d (G "é@aﬂaﬂ?eéy Depnizedf 11“58% o R

yllmsy; en;a‘ym €5- br ono- 2- furoyl) - a-glutam nate at 43%

0912 1- benzyl -, .. .
4- ch%ere E{g}r{I %Hrlsta)zo -ygpﬁapéf%latﬁi%?é cfigipel-yRs gy Hiften-2-
RE@SI d¢ Na+, 485.20469; found (ESI _FTMS5,
h&p 1+), 485.20466., [0913]
N énidg Hoptylangiso)pksrighin: hﬂ]enlfsyllyi}men% Winethilprazamide

HRVS: cal cd for C23H22N2G5 + H+, 407.16015; found
N-[(FHS#- (Emamgwwqr#}m-Mﬁ?suifgsﬂlitm%%rwﬁn@tfw& Terghony bypzamide

fol |l owi ng conmpounds were prepared according to

procedures simlar to those described in Exanple 20.

Exanpl e 21A: N -benzyl-iV

-[ 5-(3-et hoxyphenyl )-2-furoyl]-L- a-glutam ne [0915]

Step B: r -butyl

N-benzyl - -t S P- et hoxyphenyl ~-fur oyl J- L-agl ut am nat e

HRVS: cal cd for C29H34N206 + H+, 507.24896; found

(ESI _FTMS, [ MrH] 14), 507.24894. [0916] Step

C. N1- benzyl - 2-[5-(3-ethoxyrhenyl)-2-furoyl]-L-

a-glutam ne HRVS: cal cd for C25H26N206 + H+,

451.18636; found (ESI _FTMS, [M+H 1+), 451.18545.
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Ms (ESI) mz 4:14.2; HRMS: calcd for C28H31IN3O4 + H+,
474.23873; found (ESI-FTMS, [MH 1+), 474.23861.
wpQee@h1seep C. 1-benzyl - PCT/US2006/027455

2-[ (6- phenyl pyri di n- 3- yI)carbonyI] L- a-glutam ne M5
(ESI) mz 418.1; HRVS: cal c4%for C24H23N3O4 + H+,
418. 17613; f ound (ESI-FTMS, [MrH] 1+), 418.17674.

Exanpl e 22B; N -(3-net hoxybenzyl)-iV

-[ (6- phenvl pyri di n-3-yl)carbonyl]-L- a- glutam ne

3- m%&?%%ll\{)ﬁtjgg @ }3%%9%5%?3%%?60}% su fonxlithzeél-Z -yD)methyl]benzamide
DR ALy S5 B i
N- [%ogﬁé(ﬁ S%fagﬂn ffal‘é’{l&gi g;f M}@Pg{i}w%ﬂ]% th)gneegl%a %%ﬁéﬁoxybenzamlde
NGt %@&%‘ R P it A RO B 2 R AR Benzamide
E% fg[? Bﬁe%? egn EESI qﬁﬁ%@?ﬂ%’-@ﬂ}wlﬁwﬁ%eg 3 :1{]5methyl} 3-

met Q’EY@GHW I pyrl di n-3-yl)carbonyl]-L- a- glutanine M

z 448.1; HRWV5;. cal cd for 5 + :
N- (5%41{&@?6 1-%lﬂhaxxlﬁévllwm Plpﬂ%ﬁﬂﬂ:ﬂ%%i@g%@e@ggﬂ}mefhy1>'3'
metfEwgpenzanide;

i V2-r (2.2 -dimethvl - phenyl - 4-vncar baony
N-{[5-(@-[(HRLReAO)bigyelpl3. 2L13he@r afy&@ramp}mpﬁrmmy ﬁuégﬁnﬁ)thten 2-
yllmethyd #3ymethoxybenzamide

i V2-[1(2,2" -dinmethyl -1, r-bi phenyl -4-yl)carbonyl \%
3-mth8y- Nréﬁ%dﬂi@emvbayethylmnﬁpmldmtbyh}sﬂ@fﬁﬁw ing2
yl]ne3lyl Bbenbdin{deSI ) m z 1061.4; HRMS: cal cd for C32H38N2Ch

+ H+, 531.28535; found (ESI FTVS, [ MHH] 1+), 531.2855.

N- {[ﬂeglﬂ(l-Sﬂzﬁﬂarﬁllmethyl)ammo]p1per1d1n 1—y1}su1fonyl)th1en—2 -yl]methyl}-3-
meth¥&bbhzimdde di met hyl -1, r-bi phenyl - 4-yl ) carbonyl]- N
1 (3- net hoxybenzyl) - L- a- gl ut am neHRVS: cal cd for
g3 N@@eﬂ’fo 10 E@mﬂ%ﬁ&gend@unﬁl}éﬁﬁnyﬁﬂfﬁﬁl -2 {yMhetthyl}-3-
met cﬂybe anpl e 22D,
N2-"( 4 brom)benzoyl) N-(3.4.5-tri met hoxybenzyl)-L-
0G4l n Yop)amafdlpipbflia BSY 1} sulfohyl)thien-2-
;3’1]m%ﬂ1%k§‘tl\? F [@7’2lgll%ipcw:‘ﬁor4E§sl Elg@Br NZZ[)%p Sy%Q Ogyg
TMS, [ M+H 1+), 509.09078. Exarrpl e 22E:

-m'\%o gb %ﬁﬁ%%&ﬁgﬁ@yp%ﬁ %éln%nﬁbgmlﬁh?bﬂh}entz-

vl % calcd for C22H25Br N2O4 + H+, 461. 10705;

f ou n d %\gﬁ; {:ﬁ\fr@tp % - l[\Prl)ethyfl)g&nriloqg %gndﬁxlaﬁe Llﬁf(ﬁ& l'_)thlen 2-

Unéet v K&nzoyl ) - L- a- gl ut ani ne [0934] M5 (ESI) nfz

(R Bt G tfn.%rzo PR3-

metPM _waml %77.13801. Exarrpl e 22G
br omobenzo nmet h Ibenéyl VL- a- -ﬁylz}methyl)

N- q-‘oﬁé Egm v@@lazﬁyrhrgppwzlla@@o PiggHain
3-metpxprEzanideRVS: cal cd for C20H21Br N204 + H+

433. 07575; found (ESI-FTMS, [ MH 1+), 433.07562.
N-[Ge Hérféeméammerxdmﬂﬂﬂﬂsgié@wg}és@a@ylémg@yl] 3-methoxybenzamide

I V2-{r4t-(acetvlam noVl nyl - 4- vncar bonvl >-i V
N-[G5 e henty ommap)asbun A el 0O BB jon L Bymdhy{ k- miegiey penzamicde

i V2-[ (4" -am no-1,r-bi phenyl -4-yl)carbonyl]-iV

1- benzyl - L-a-glutaninate

4- Benzyl car banoyl - 4- (4- br ono- benzoyl am no) - butyric

acid tert-butyl ester (3.0 g, 6.31 mol, 1 equiv.) was

di ssolved in DVE (60 nlL) was added to

4-(4,4,5,5,)-tetranet hyl |

3, 2- di oxoborol an-2-yl)aniline (1.38 g, 6.31 nol, 1

equiv.) and Pd(PPh3)4 (728 ng, 0.063 mmol, 0.1

equiv.). The m xture was stirred for 30 minutes prior

to the addition of ag. K2CO3 (1.74 g, 12.6 nmol, 2

eqU|v ) |n 12 nL H O The n]xture was capped |n a

NN N N
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gl utam ne [0940] Step B: rt-butyl

1-benzyl - TV2-{[ 4" - (2-furoyl am no) - I, r - bi phenyl - 4-
wol)wanbwayl } - L- a-glutarninate M5 (ESI) m z 582TRIS2006/027455

(ESI) mz 1163.5; HRMS: cal <6‘d for C34H35N306 + H,

582.25986: found (ESI _FTMS, °f M+ H 1+) , 582.26058.

[0941] Step C N‘benzyl-iV 2-

[4"-(2-furoylam no)-I|,r-bi phenyl -4-yl]carbonyl}-

L- a- gl ut am ne M5 (ESI) mz 526.2; M5 (ESI) mlz 1051. 3;

m%l@g@ Eﬁﬁgsﬁ{tﬁ 1&%%?&%%@61 -ggmfonzg@hi&%%ﬁ)métwmnzmde
—méﬁl@:r?i\f‘@l ggeélg}ﬂéfu)nb%%ﬁahwoy ﬁﬂﬁé?b&t&m%éth}blgbehkﬁﬂlde

gl utam ne [ 0942] 'St ep
N P P O
N—[%I ﬂﬁgé@%ﬁ{@ﬁ% bén P’ (y}l]@nl?ong/ﬁ}q eeﬁ ?E) rglég,‘ﬁ Iﬁ]?’ xﬁkﬁex%benzamtde
QUi ot ?ﬁtﬁﬁﬁ&ﬁé IS

met}9 - glut am ne[ 0944] HRI\/IS caI cd for

N-( {% &42@&?@&9@@)@ thxégxﬁgtg Bg%ﬁ%}q g-ygé %%ony-ﬁl\txsbnlz W m%th%fk) 3-

methoﬁy(bgnm Y1 - 4- car bonvl) - ami no] - 5- hydr oxy- pent anoi ¢

0945]
N- (i E 4&%@3,48)@%10&%@ Ihepapieinglegensalayg sutfopyfhion-2-
yllmiethd 3-mathpkyhesramids - rret hyl ester 4-Diphenyl

carboxylic acid (3.57 18 mmol ) and E mdsi
3-methogy-Agl5-({#:[£2- empwe}hxhbnenﬂa@@emw}e}d}ﬁuﬁo h(ezﬁoz rrL)
yl]midtleyl fbetizamalewas stirred at roomtenper ature for 0.5

hrs. HGQu(Ow)OBu (5.02 g, 19.8 mol, 1.1 equiv.)
N-{pﬁas{md;@diqhemhnedm)amgo]azeearaml}autfnnmtmeaf@ mmwy}ﬂ}-
metd8xybenratide 2. 7 equiv.) and DVAP (330 nmg, 2.7 mol,

15% . The m xture was stirred overnight under N2. The
N-{[ 3 afett-j( pradamxdtyinestivvd pndied azegan - mtyékkuvﬁonﬁ)tﬁte@%ylémdthyl} -3-
mem@,g}begzdmlaa H20 and brine. The organic |ayer was dried

over MgSO4, concentrated, and purified by colum
3 meﬂfosa ﬁ%@%@oﬁh fophbxane)azpamat fydysdlfdnyd)thient2-
yl]n?et Qﬁ%@({]ﬂq? car bon %Aﬁgm z%] pealt a%iedl oic acid

te t- butyl ester 5-nethyl ester in 44. 7% yield. M

6[22 bﬂ@ﬁﬁh tﬁ?l)ﬁmno]azepan l-yg sulfonyl)thien-2-
yl] ) car bony ) - am no] - pent anedi oi ¢ aci d
ester

lﬁ%}t&g gw (2 pRERgRY. %'lh@l?l)gxg%no?&?&ﬁ{] ‘P—‘{‘,r'l}%h&oﬁ‘ﬂbtﬁten—

%rg%ﬁnved in d| chl oroet hane (26 niL) and the

N- {E%%y‘t”t@ LTSSkl Ry ORI TR, .

methppyieBZiden was corrpl ete. Sol vent was evaporat ed by

N- <c£té¥ﬁ‘3ﬁﬁém@w DBy PR i SDs e iRy Bt -3-

methapribsagamigec aci d 5 met hyl ester was obtained in 87%

yi el d 128 g NS (ESI) m 947

4- cMO{oclﬁrtﬁ»ﬁé Hi(hel @mlsot%%pfnﬂmlfﬁaffoe‘zl @‘bqnoivsﬁlsﬂt%aﬁ?mlde
aci d net hyl

4-cm0{q-Er[§M¥ﬂr(QCwJea%Bﬁ9ﬂap Iafisvdryaistabaetvilepzamide
5-met hyl ester (1.128g, 3.30mml, 1.0 equiv.) was
di ssolved in THF (35 nL). The m xture was cool ed to
-2Q0C, followed by the addition OFEt N (343 ng, 3.3
mol, 1.0 equiv.) and ethyl chloroformate (358 ng, 3.3
nmmol, 1.0 equiv.). After stirring for 20 m nutes,
NaBH4 (375 ng, 9.9 mmol, 3 equiv.) was added and the
tenperature was raised to -100C. After stirring for 5
mn, MeOH (30Onl) was introduced and the m xture was
further stirred for 20 min at this tenperature and
then at OOC for 20 min. IN HO was then added slowy
to quench the reaction Solvent was evaporated and the

o o~ N 1 1N P~

\
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Reaction was conplete as determ ned by TLC. Regul ar

wor k- up and col um chronmat ography (silica gel, 30-40%
wabkwimii7en- Hexane) afforded 2.3 g of PCT/US2006/027455

2-[(4' - Am nobi phenyl - 4- car bgnyl ) - am no] - pent anedi oi c

acid di-tert-butyl ester i n 683 %ield. M5 (ESI) mz

453. [0951] Step C

Phenyl acet yl am no- bi phenyl - 4- car bonyl ) - am no] - pent aned

ioic acid di-tert-butyl ester A solution of

4-ch?%§%—“§9mgerﬁ§g&éﬁcggz o] Qr(IEgISfGHr%’}‘thleﬁ ﬁﬂm%yf]ﬁbll%ide
N

oA AR P
4- C%gf?g\l ﬁﬂ}% @&"ﬁ%ﬁéxrﬁgt?ﬂ% \%gﬁ?f% %qu}ggs utlf%nélﬁ " room

yljnge }eli‘eé‘tz%}’f“éleover ni ght. Reaction was conplete as

noved and the residuye S
Ny é@dﬂp@ﬁﬂ 4% %[%@e@?@gﬁ ro R o E R R
yimaptoy b K& then dried over I\/gSO4 Aft er
sol vent vvas evaporat ed, the_ crude resi vha Qurifi ed
4-chipgrolip{E5 - ¢~ &2—@@@5yﬁt§yla@mmo]azepan l-yﬁsul onyl) 1en-2-
yljn@tlfyl benpireidg| acet yl ani no- bi phenyl - 4-
car bonyl ) -am no] - pentanedioic acid di-tert-butyl ester
4-chilorod9- (¥4~ yi%ﬂ(&ethwﬂxecctz@wpm@ﬂazeml-y[}@@lé@]yl)ﬁmélgﬂt)
yl]nNﬂ(y{l}lben[z&midenyl acetyl)am no]-1,1"-bi phenyl -4-yl }carbon
yl)-Lglutam c acid
4-chero (M- [(PhidrHibadanitodarcpaor b.yﬂndfqmyL}ﬂwaabcb)mwtbylﬁmmldp
entanedioic acid di-tert-butyl ester (45 ng) wa
N- [(dp g8 qhargthnhino zgianer- gh]smﬁmgl}(}aemz)yl)mdmhambth@yhrmamde
m.). The mixture was stirred at roomtenperature for 3
3-mbith®xy-ReHEH[6:0{ 2488 (teifloploatethytiphetet Jethyi asdn®)pipetidin-1-
y1]sS@bMERhicnasyleemyberashidene resulting solid was dried
under vacuum over ni ght.
- k b4 trithyastieas] ethyl fankih@pemyidig l}sulzﬁnsrbfd)]niybn—fl—
ylﬁﬁﬁy&ig% XE@?A‘; was obt glll)ne)fjll n 84.2%yi e?Md) (30.3
ng). M5 (ESI) mlz 461. Exanple 27:
“N- I Mhin Rsibedth-1 - @ysulfopyl]thien-
_@E&@ é‘ﬁ%% Wﬁﬁﬁ)ﬁﬁ))igség%%g%l]f)ﬁﬂgpg ut amﬁgbam d [%%EE 3] 7
2y t e conpound was prepared according to

i@é%? Syal E'x‘ Stk Akl PEmARISpERER 1L} EXRAPHBickE2-
vl n[z?lg

thyI benzof ur an- 2- car bonyl ) - am no] - bi phen

uxégﬁﬁi fﬂ?ﬁl Pﬁenyﬂv"%aﬂia?ﬁ@%g{ ﬁhﬁlbﬁﬁgg\}ﬁéﬁgﬁrﬁthﬁ-éut y!

Cld (139 nmg, 0.79 nnDI) and

vl z%ya’romﬂwﬁmu%@@gg%ﬁa BRI REL Ay

bgnzamileout according to the procedure in step C

3- mzth@ wN—[{ E%C{ﬁzd&pﬁerwmwlmﬁolﬂ@ﬂﬁ%hy Pruoribtiel?phen
Yl]mth)d}bfmzbl@ﬁktl }-ani no)- pent aned| oic acid di-tert-butyl
ester in 12.4%yield (60 ny (S ¢ ESI% mz 61]1. 095;
N-{Gi-epH102.3- d1hydroxypropyl)am1no]p1per1d1n 1-yl}¥sulfonyl)thien-2-yllmethy
methbfybéhzanfil@- Met hyl - | - benzof ur an- 2-yl ) car bonyl ] - ami no} -
l,1"- biphenyl-4-yl)carbonyl] -L-glutam c acid
Hydr ol ysi s of
2-({4" -[(3-Met hyl - benzof ur an- 2- car bonyl ) - am no]
- bi phenyl - 4-carbonyl }- ami no)-pentanedioic acid
di-tert-butyl ester (60 ng) was carried out according
to procedure in step D of Exanple 5 to give
N-[(4" -{[(3-Methyl-I-benzofuran-2-
y~car bonyl J-am noJ-1J' - bi phenyl ~-y~car bonyl | - L-gl ut ar
aic acid in 59 %yield (28.9 ng). M5 (ESI) mz 499.
Exanpl e 28:
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61.6%vyield (93.7 ng). M5 (ESI) mz 445. Exanple 31;
N-({4 -r(l-benzofuran-2-ylcarbonyl)ainino]-I,I

weho@hamgk - 4- vUcar bonyl VL- gl utam ¢ aci d [ 0963PCThiS2006/027455
title conpound was prepared according to the
procedures sinmilar to that d&cribed for Exanple 28.
[0964] Step A
2-({4' -[(Benzof uran-2-carbonyl)-ami no] - bi phenyl - 4-carb
onyl} am no) -pentanedioic acid di-tert-butyl ester

OL( ég C[HAQ ﬁgxy%fthg#g%l)lﬁo]%pgrg}lgon{} 3u1for1%?ll%th]1en 2-xlImethyl} -3+

dl ertbutyl ester (349 ng, 0.77 nmol) with

3@%@ RS SRR 55 SR TR P PRt ensamic

fﬁfwﬁﬁf@?@?wﬁaﬂm@ ey oY isp gneipe hyllbegpgmide
s S PSR dllopd Bl et
R R LR A T SRS L

e ho enzam1

nzof ur an car bonyl ) - am no] - bi phen car bon
N é[g L-h0) T Bere et oredhshismunelpioea b bl ywi s dnop Lsmetyl) -

OX(.Y @].Zafm@ﬂ) was carried out according to procedures

in step B of Exanple 6B to give
3-mthepar-N{{($-( tel(2 dhian-drydcthyl)anainolpipet il ybjsulfonylythiepizeny
yllthethyBbdmzantidny| ) - L-glutamic acid in 82.5 %yield (124

ng). M5 (ESI) mz 485. Schene 16 17 5 1 Exanple 32;
3-mithoty N ERYH-(44 4 {td Budromythy Hl fonyl [benzyl } amino)piperidin-1-
yl]siioRyl( thidd-Rghaptigtipénzamide di met hyl et hvn-

N5- hydr oxy- L- gl utamam de [0966] To a sol ution of the
3-nethaxly i [ $-6§4b@oyiholin-4giethd)adfifio pipekidimrp! )}surfo@rﬁh{eﬁ 2-
yl[mdthyldpéteamidd rogen i s added BOP reagent (0.442

mol ), foll owed by addition of hydroxyl am ne
N-{n3-draph, orbipienyQ-40vifethyl rrﬂndllloﬂn eridif} 1
3_r;{£t}_g)£(grg£{ﬁmld eglgeg}zlt ion )% xture g/as sg}% g‘g}ypd&r %Hﬂﬂmethyl}

at roomtenperature The m xture was then added sI ovvly

4- cﬁl@ro51Q fifludBfelt§BNiidnya .ot}@thﬁgﬁrhfh
oA e A AR el

'1?& ﬁdﬁﬂiﬁb%@f%iﬂ%ﬁﬁmyrﬁe ﬁ“ﬁéﬁ%ﬂfﬂ}m%*we%wgm‘fh{l bgrgpgide
+alB A Fkgglﬁigﬁ Beoratia D IS b Db PR S ot -

2th‘g§1g§ Ie 32. Exanple 33A0 N2-(I '

B R RSl o ey

cd for C28H3 1N307 + H+, 522.22348;

metiuﬁﬁ? s akﬁmﬁ bknw%é%wﬁ%%? KP%Z@%SJ;%’SX@?@”&LYE@ES A-hvd

Plpef’dwl}@ﬁ@rl h%]ﬁ?eaaée[ogag] MS (ESI) mz 460.2; MS
g mz 919.4; HRMS: calcd for C27TH29N3O4 + H+,
tert-hlyl p3lg8; {[@dihl&moleeaswl)ams)]rqmlq -2thienylgoil agiial-
piperidimp} (be:gdleminglagetatt ' - bi phenyl - 4- yl car bonyl ) - N
5- hvdr oxy- N1-r 2- (3- net hoxyphenyl ) et hyl]-L-glutamam de
[0970] M5 (ESI) mz 476.2; M5 (ESI) mz 951.4; HRVE:
calcd for C27H29N3O6 + H+, 476.21800; found (ESI_FTMS,
[ MPH] 1+), 476.21792. Exanple 33D; N |
' - bi phenvM yl car bonvn- N*vdr oxy-N 1- -
(trifluoromethoxy)benzvn-L-glutamam de [0971] MS (ESI)
mz 516.2; M5 (ESI) nmlz 1031.4; HRWVS: calcd for
C26H24F3N3C6 + H+, 516.17408; found (ESI_FTMS,
[ MtH] 1+), 516.17389. Exanple 34: In vitro fluorescence
screen for Aggrecanase-1 inhibitors Materials and
Met hods [0972] This assay is a prelimnary screen of
potential aggrecanase-1 inhibitors at 11

dri ed
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IC50. nis the HIIl coefficient. The sign of nis

positive when the response increases with increasing
wdas@/and2i S negati ve when the response decr eaBes/Uuseaok/027455

i ncreasi ng dose (inhibition). (See, Knight, CG

Met hods Enzynol . 1995, 248, &8-34; Knight, CG et al.,

FEBS Lett. 1992, 296, 263-266; Jin, G et al., Anal.

Bi ochem 2002, 302, 269-275).Exanple 35: In vitro

fl uorescence screen for Aggrecanase 2 inhi bitors

R RIS bR
Plpglaﬁlpg}ﬂ? t group that |s quenched by
eptide by the enzyne

N ey i‘é‘réfnﬁﬁqyg@ el S tons] B ublaend) S o bomsamide
s-rpenaN-11 G GeloghamagiBRL o g RSB lbenzamide

order to assess the potency of small| nolecules. The i
3-methgxyeNdfo- g3 zpgatyl qmlﬂmyagﬁfay Ivigldsubfonyl} thian-2-sbmethyHhenzamide

human Aggr ecanase-2 prepared at Weth Research
N-[(B{ B %fxaanlr@wm@drryl- wﬁcmyb}g@pn%m)reethqdé@rm¢tb@mb9nzam1de

the formused is denoted as Ag2t-Phe 628-Strep (MN =
N-[g{ Z3@pdecytansing fymmoliding - MH@‘dfoéldl}ﬂEblaﬁ'rW)@Ilﬂﬂwli Be
meﬂl@k}’belnemgtdh enzyme and contains an affinity tag.

Aliquots of this enzyne were stored at 800C in 25mM
N-{T5(63-((@r¢y8lobpxylattgahitalyrrofidid- Galislforlyl)@idh-ZrTnthyl P%
methbyytenedmidéhe substrate in the assay was a synthetic

peptide that is designed after a portion of brevican,
N-({)MG@{[(IIh)el-n?dlu]ﬁ@dyleyh}d}aﬁuﬁds}ipy&oﬁdilﬁsl-ymmn?lﬂthien-z-yl}methyl)—3-
methogyiRaanARe- 2. This peptide contains the fluorescent

group 2-am nobenzoyl (Abz) that is quenched by energy
N-{{$ €R,2R4 )Rl 1 TheRbe itkni U0 )y} shffnyl)thien-2-
yl]r{g@;gg%em tmg(@benzﬁc%@z |]s@@95g}o pulggpgposed ony%-| 7

anal ysi s and has the sequence: Abz
3-mbdk ﬁ@‘{‘ SY({@aRﬁ ?&h%‘jﬁr&no%y%hdﬁlof }Jfgkﬁﬁﬁlgﬁﬁllérﬂ@-

Ns&hsh b3k dwth r an I quot s
Y]vve?g store at 8CI)C The concentration of this

N AR O LA oA -

met}l3 e Vnax and Kmfor this enzyne/substrate

N-{ Ee ?gge PRl é@‘?%@ﬂ%m ot al R R Pl e o

g%aé*a %f 50mM Hepes, 1oomv| NaCl, 5nM Cadl 2, 0.1%

CHAPS Y, roI [[0977 vveII of .t he
-méfélfexw -m&éf R A OBV e étx?mﬁpyl>thlen 2-
yl] methyly %ﬁm&e purified Agg-2 (diluted with assay

buffer and varied concentrations of inhibitor

methey -[&pynding-yigthybamine | pwed diny | o) spkfpnyl)thien-2-
Yl]ntﬁﬂllx} etmggm e plates). The plates were then incubated

roomtenperature for 10 mnutes. The enzymatic

-mﬁt@azﬂ%lﬁ@ -8 r[€-piperidiat eyleBy Dauhdiaigyrsal sn-1 gl sutfony ) thien-2-
yl]nfeithpd)} bengaoilet r at i on of 25nM and mi xed by pi petting up

and down. The initial rates of the cl eavage reactions
N-{fet{8-[(2rtuythiergldarainomorliterpet atifore/ hitd-2ay1 jmethyl }-3-
methdxnybeesadidee pl ate reader imedi ately after substrate

addition. The Agg-2 assays were run on a Tecan Safire
N-[ (64 {[B-(hdrgyldnoinb ot dinedgl] ntbinkl }giged-D 1etlB{ B inddth@ybenzamide

316nm 12nm bandwi dt h; em ssion - 432nm 12nm

bandw dt h. Resul ts [0978] A plot of time vs. RFU,

representing the progress curve of the reaction, was

generated. The slope for the portion of the progress

curve that is nost |linear was determ ned. This slope

(RFUmn) is the initial rate of the reaction. Plots

of the inhibitor concentration vs. the initial

cl eavage rate were fit to the foll ow ng equation: y =

Vmax*(l-(x n/ (Kn + xn))), whereby x = inhibitor

concentratlon y = initial rate, Vmax = initial rate

Y T

%’
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was 6.0% The initial rate of the cleavage reaction
was determ ned at 3Q0C tenperature with a fl uorescence
woleai7@irwader (excitation filter of 330nm and eOTASRME/027455

filter of 395nm immediately after substrate addition.
Results [0982] Plots of the® nhibitor concentration

vs. the percent inhibition were fit to the follow ng
equation: y = (a-d)/[ 1+(x/c)b]+d, a general signoida
curve with Hill slope, a to d. x is the inhibitor

P AR DA R B g
AR Ao LS LR i
el L S G 15 AP B R i
T 1 B G GBS AR e
MR ACE ittt bR

yllmethtl} brmsemsidgssay was used in which the substrate is a

synt heti c peptide containing a fluore cen
N ((S7Cell HROZPCAsIrhinolol 2 Rl ajeptwrol mine pabien By TaRA g2
yﬂnkﬂaﬂbﬁeﬁﬂmnbamzmﬂkﬂln|trophenyl group. V%en the

pepti de was cleaved by MW, a large increase in
4- clﬂd)mdﬁé@-é@eﬁ(Mhﬁlrompkwh@{}’lmh}dhmm@}mﬂoéﬁlzlyhﬁl)ﬁlﬂfqnﬁgthlen'
2-ylamsiylpeszatdide r econbi nant human MWP-2 (66 kDa;

Oncogene Research Products (catal og nunmber PF023 from
N- {ga{{m[«gplaemamylmyst)ahsm]pymmm -yigsilfohg)thigpt 2-ggmethyl }-4-
chloMssenPsddde( 3- [ 2

d|n|trophenyl] L 2, 3-di am nopropi onyl )-AR-OH. The
4-cHASHAN- r BQﬂcﬁlﬁh@lhﬁlﬂ-nyroﬁﬂmiﬁlhb]@@ﬁolﬁdlhl-17y11}9u1f0]1®m]ﬁ6n-2-

Iﬂgﬁ; gﬁ&g%tnz, and 0.005% Brij-35. Each well of the
vl 1}b

6 wel | plates contained a 200nL reaction m xture
SN 5 Rﬁ ﬁ%&ﬁﬂz@l&‘tﬁﬁjazmﬁ&\ﬁy&&hdlﬂil -F0RCRAYT) oD

U dePrépared by diluting with the assay
Y , varied concentrations of inhibitor

. %@?ﬂ? 90 T s U

AGtba d at 3COC for 15 mnutes. The enzymatic

A SIS ARSI 0 |

he final DWVSO concentration in the assay
el Iﬁé?ém il 4B S P RS e
e LU L

2-pywealidinecartodglate Pl ots of the inhibitor concentratlon Vv
. the percent inhibition e f|
3-methe avﬂt%ﬂ[S H(qeé}lsdgm[mim@ﬁe ﬁl;lsf n-laylé,%ﬁ bé?“g?rm dal
yllmathﬂébwzamlda Il slope, atod x is the |nh| bi t or
concentration under_test, is the percent |nh|th|on
N- (£S5 - Prbulglaminongst g ﬁé}S%lfa@éﬁb@eﬁe%H%%
methocybeasasidei t hout bound, y tends toward its limt d. c
is the inflection point (1C50) for the curve. That is,
N- {§5(&i-Hasthnelnithed)methy !}t heiteoiiayandonybe?-thisyiieehyd-3-
methbgrbexzanidd i.s the slope factor or H Il coefficient.
(See, Knight, CG et al., FEBS Lett. 1992, 296,
263-266). The assay results are shown in Tables 1, 2,
and 3 below. Exanple 39: In vitro articular cartil age
nodel for the inhibition of degradation of
pr ot eogl ycan by smal | nol ecul e conpounds: Bovi ne
articular cartilage explant cultures [0985] This in
vitro procedure was used to evaluate the effect and
rel ati ve potencies of small nol ecul e conpounds to
inhibit the degradation of proteoglycan in articular
cartllage treated mnth Interleukln 1 alpha (IL I a).

— . Y g, .



10

15

20

25

30

The current treatnent of endonetriosis consists of
hor nonal therapy and/or surgery. Hornonal therapies
woneinderchi gh dose of progestogens, progesti nspPCoOMUBR006/027455
contraceptives (conbi nati ons of estrogen and
progest erone), Danazol (an éﬁdrogenic derivative of
et hi sterone) and nore recently GiRH agoni sts. These
hor nonal therapies are effective on pelvic pain and
may i nduce an objective regression of |esions, but
4- cHT&’éGNS{‘fS’ a}:ﬁ he& ﬁ%%l)arﬁﬁiomﬁg&mlﬁnyy@gdm @{h?exéﬁ'-d cause
yun&mgl endonet r ic tissue sihce It may be
b e to respond to progesterone (Dawood et a

T T

ﬂhﬂ%ﬁy ﬂndﬁanazol can i nprove synptons in

66-.1 %oft e i ent f om
N- {@O&#%%E@s%dmﬂ% s SRR A et 4y B diurd
tely 40% - 50% Clher dr awbacks of Danazo

therap are mel t.gain_an ndrogeni ¢_si de effe
4- c}@mﬁ%{ﬁ% exy W%%Yé‘iﬂéfg‘b’sélﬁal DRgidiatl ﬂ@sqlf?aﬁbanen 2-
ylmeshyil ke e which act by renpving the estrogenic

stimulus for the growh of all estrogen sensitive
4-chlgre N §3-({- H@Xﬂmﬁ@m%ﬂm@hm;mamﬂmgemhné -Yiaswopyl)thien-2-
yllmeghgdHetaramide t he prof ound hypoestrogenem a, |ike

decreased bone density, and recurrence rate are up
4-chl@609%{ f1-{ e [MExyl@anslin-WgylhethyBemido]pip&r86)L -ylesmlthEk)thlen—z-
yllmedigp}benadrhidg treatment is the observation that

endonetriotic lesions in nmany patients either are or
N-{pe@dbutyaesil matind |pigelidinef -y Betilgorof )tiienged esthyie-4and/ or
chlopstegeghides. - (Bul un et al. 2006). Surgical intervention

can be conservative, if fertility is desired, or can
4-chl@aNL -t [h&ﬁﬁwgmermprbm)amlﬁé]@ﬁaeriaubﬁ%l}@ﬁﬁomﬁhﬂeﬁ&-
1ndeth Q-ahigsevere di sease. In any case, even |limted
yl]miethy®foe

surgical treatnment |leads to a significant decrease in
4-chi &HIN{[3-¥i4-ki1eu R %&@gﬂﬁ 1h6]§ip%nafnaﬂ9ﬁ}sé§o&ﬁﬁhleﬁ ot he
] Hel¥Esiyk gat ed” di Sorders of " gynecol ogy, the current
yljmictd}

standi ng of pat hophysi ol ogy of the disease

D e L L e T

ylmethsit - 4@55&%%2 hecr pr|nary site, possibly by

-m?tét )Fyo B‘e%b ﬁ%ﬁ%@%@ﬂ% rdr%fdoa hﬂ?@egaglt]%{ﬂl&og lzélf)l?ridlg}/lﬁsu%fonyl] 2~

thiens; WWF mide appears that endometriosis is an

4-ch gwfé e RS R R v

YHHF P@mWQF neoplastlc as typically found in
carci honas. ﬁ% endonetriotic, ce bec
3-methpesNenp; (4 p@féﬂwoaﬁ@ly}}b%ﬂP@mq}ﬁmea%¥-aDyulfonyl]thwn -2-
yl}meghspiheseasmidnat are i nduced or acconpanied by | esion
formation finally lead to fibrosis and the formation
3-meghoxyedr §5-({4- [@aﬁeﬂbﬁbﬂngﬁ)@mmdpmnmek -bigsulfembithion-2-
yllmethybidensansids uppr essor genes (e.g. E-cadherin) are
associ ated with endonetriosis. E-cadherin is a
3-methtasNald b < { £l prresgbenayt) himoal] giperidis- layljwul foquy] eiti¢o - or
yl]mkthytitbenraatide nacti vation is a prerequisite for invasion
and netastasis (Frixen et al, 1991). Zeitvogel et al.
(2001) showed that E-cadherin is absent and N-cadherin
is present in endonetriotic cells. N-cadherin is
suggested to be the path-finding nolecule that allows
cells to be invasive and nmigratory in nornmal
devel opnent and pat hol ogi cal processes. Recently, it
has been denonstrated that reconbi nant human TNFa
bi nding protein (rh- TBP-1) is effective in reducing
the size and severity of endometriotic |lesions in an
experinmental nodel of endonetriosis (D Hooghe et a
2001) These results ver e the flrst to denDnstrate

1 rr<r<~ A4\ 1. i

T o -
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di seases, auto-inmune di sorders, cancers and

cardi ovascul ar di seases. .Sunmary of the invention ?
woher7pnesent i nvention relates to a nmethod of PCEAISRIVG027455

and/ or preventing endonetriosis in an individua

conprising adm nistering a fherapeutically effective

anount of a JNK inhibitor. The invention further

relates to a nmethod of treating and/or preventing

endonetri osi s by conbined treatnent of hornona

3-meti ﬁ@?r[ iﬁB%trltﬁU?&n ggest érﬁinoggi?g}é?ggn&ﬁéﬁﬁonyl]thien—2-

ar.o tors, one

,yl}n}ﬁ%y SP%Wd estrogen receptor nodul ators) along with a

4° A b BBR k0L S0 ARG thien-2-
st %}bgnm% (bR PR P B DR D BBy .

fising the adm n| stratlon of a

t he tically effecti unt blt
Nt ot premgoraprh e e By DTy T2yt methyD)-
4n¢h@6ﬁﬁ@€ﬁvﬂ@n flnally relates to a pharnaceutlcm
nposition conprising a JNK inhjbitor,
-mgtbpw@s&éf({%{(a 34, éﬁawm@@qﬁwlmzwma@@hppatﬂlel-yl}sulfonyl)thlen-
2-ylpmahyli eanzaBrdeef Description of the Drawi ngs Figure 1:
Expressi on of N-cadherin and cytokeratin in
3-methoborlt {5 €{4-f(4embpaxybaRa))amdsl pipetidiodt-wd swifanyl)dnpa-2-
yljmetyil foehamider e fi xed wi th paraf or mal dehyde and st ai ned
for Ncadherin and cytokeratin. Cells were observed
N-{[§nde:[(4-butox graeyijanihclpieeidpel {hisalfenyt tintn-dsyl | mettyl }-3-
meﬂ{dxﬁg&ﬁgﬁm@e pictures). Treating cells with a JNK
i bitor decreased the expression of N-cadherin. The
3-mEKOHENS{ [0 {1 (4EmkeytRhiy)ane o Jpiferidint uldbity@ythien-2-
indet }eggﬁig o tﬁw he ﬁfl\[& |§2?1| bi t]g?ie Fi gﬁ?g}dZ : }g}f ect of
ylmcti e
|nh|b|tor on the growt h of endonetriotic-Ilike
- - Mnd HopRREIERL [ yDSUEoh ) thighD-
ﬂﬁf%g§ytT“S¥? I@?ﬁg&?ik |£ﬂﬁg&ﬁof@g%ven é?g% dogg)o 10
was not different fromthe vehicle. 30 ng/kg and

-mé% SR O S AR e ST iy 2

e
yl] %l%ltor on cytokines in endonetriotic-like

-metg;l 5 [%R 930_ f?)ﬁz Iﬁc'ln%ﬁ)%hdl UK Il}r%le}!sfoﬁﬁﬁh?é bor

yl]nqe enzanpie ?O and I\/CP I |n the endorretrlotlc foci .

N RS e R BT

&sis in rats. No effect of the JNK inhibitor
cytoklne expr.essi an, wa V. ur.e f
N-{5 (i Fharirren wRnaRIREE m—ﬁ-af% \J/I?erlh‘fmg@ﬂe‘/lfa?tgyﬁ%
methoygbenzemidssi s nodel . Treatnment with a JNK i nhibitor
increased NK cell activity conpared to the ve
3-methout B (81 A IO SEIRT RO e Hiny LSS thieh-2-
yljnfetiyll Bwehragnigar agr aphs provi de definitions of the
various chem cal noieties that nake up the conpounds
3-methomjr-m-[r@{t43({ﬂk{étrifhmmmﬁb}‘l)ﬁalfdn)d}benﬂdf @thlp‘ﬁldalpﬂr y
yl]sulforfyOytiiky-2tHnoatyyithenzathide speci f i cati on and cl ai ns
unl ess an ot herw se expressly set out definition
3-methoxy-Ned 5d (4| @da@erthyeflfonylbamny! | ibihod -piatHginy Dsudfoay §-2-
thleﬁ}q}labﬂgyj)b@rz@mnﬁ having 1 to 6 carbon atons. This term
is exenplified by groups such as nethyl, ethyl,
n- propyl, isopropyl, n-butyl, isobutyl, tertbutyl,
n- butyl, n-pentyl, n-hexyl and t he Iike. "Aryl" refers
to an unsaturated aromatic carbocyclic group of from®6
to 14 carbon atonms having a single ring (e.g., phenyl)
or multiple condensed rings (e.g., naphthyl).
Preferred aryl include phenyl, naphthyl, phenantrenyl
and the like. "G -Qalkyl aryl" refers to C C -al kyl
groups having an aryl substituent, including benzyl ,
phenethyl and the like. t , "Heteroaryl" refers to a
nDnocycllc heteroaronatlc or a blcycllc or a

[ P Y T
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" -C6-al kyl carboxy" refers to G -Ce-al kyl groups
havi ng a carboxy substituent, i ncl udi ng 2-car boxyet hyl
wand7onecki ke. "Acyl" refers to t he group - C( OpBrmisen0e/027455
R i ncludes H, Cl C6-al kyl ", "C2-C6- al kenyl ",
" C2- C6-al kynyl ", " C3- C8- cycl@blkyl
"heterocycloalkyl "aryl" heteroaryl", "d-C
6-a|ky| aryl" or "d-C 6-a|ky| het er oaryl ",
" C2- C6- alkenyl aryl", "C2-C6-al kenyl heteroaryl™

AT Dt B AR i ©

re %rs to d-C 6-al kyl groups

N-Q%V ﬁhﬁé}ihu%bswgﬁ]ﬁé}u gﬂéﬂaﬁ 1%'0@&](%

thl\elw aneth C6- al kyl "C2- C6-al kenyl" 5

-¢ycl oal kyl "

N- G{ﬁi{& %ﬁ%ﬂ%‘f& Doenasgjagito)- %wme@ﬁwrwlfonyudz -thiendlegthyD)-3-

V “%WnK@ C 6- aIkyI heteroaryl " C2- C6- al kenyl

C2- C6- al kenyl heteroaryl", "C2-C6-al kynyl
3- Héﬁ* Xy-N*[@z{[ée({ér[(& ﬂwrherethy&)alrlianyllbmyl}@nﬁn@rlky|
pipesjéinpasukiphyl) 2-@a@ysmtwrnemm@cycl oal kyl". "d-C
6- aIkyI acyl oxy" refers to d-C 6-al kyl groups havi ng -

N-(E - [ee { (bR ifuve ] j 3-beemodiok oled-ylinathy Dahame t irpiprsidiay hydlfonyl]-2-
thieryth nidtley1)- B-Inmthdk&b&m’mmlder ef ers to the gr oup - -O R where

R includes "d-C 6-al kyl", "C2-C6-al kenyl"
N—{'[E—Z{@ﬁ4ab&qheyiyl)arﬂiﬁ?afi-lGﬁi-peMdihst} lsIEﬂYdﬁ'yl)-Z-thienyl]meﬂ&l}-3-
nwﬂmﬁﬂ@hgﬁymboalkyl", "aryl", "heteroaryl", "Cl1- C6-

al kyl aryl" or "C -C6-al kyl heteroaryl™

N-({ Q@%44b&&@kﬂxyﬁkﬁiyqamlfg} %qﬁhlﬂﬁﬁl/)'sulfonyl] -2-thienyl } methyl)-3-
methSkFefdnyie . " C2- C6-al kynyl aryl

" C2- C6- al kynyl het eroaryl " d"Q Iel !(yl cycl oal kyl ", )
N-{[sl{&- Rl’rféh@ﬂneﬁ?f)%%}'ﬂﬁgé K%ll 1 sul@nzﬁ;gfﬁt&lgéygﬁheﬁlylf}qéy

meth6kfefzdnldQ Q al kyl "grou
esuﬁg%l%uent i ncludi ng 2-ethoxyethyl and the |ike.

SR L4085

meth Byl ». - B cyel oal kyl” o
E_g%ef(@ %M&Ee%@@}/agrlm}r é)tegf;h&gl} ﬁony%é-t%n}gﬂﬂéﬁﬁ}%l Y
metDoxXybe a‘“&ﬁ - al kenyl heteroaryl", "C2-C6-al kynyl

s rs;gry-r «9? e SRR el R .

thle% ar bonyl " refers to G -C6-al kyl groups

Vi n kox carbonyl substituent, including
3-moy Mﬁd%éar oty BReeruHethy Jegnino)- -piperidinyllsulfony1}-
2-tha W)ﬁ@@é( b@ﬁﬂml defers to the group -C(O)NRR where
i ncl udes i ndependently hydrogen, "Cr
3- me%loéy-r& [5 ({40 xeeﬂlalbrz@m)ammd]eszp@me\inmayltfdnyl)-m C8-
thwnﬂbh@hYMbmﬂ@mﬂkbterocycloaIkyI "aryl", "heteroaryl”
"d-C 6-al kyl aryl" or "d-C 6- aIkyI heteroaryl
N-{[>cZ4 €64 hrltkﬁnytyl)arrylhdﬂ 1-piperidiby B kidéonyl)- hﬂilﬁfﬂ]aﬂiathyl} 3-
metH@3bEtramlidey ny | aryI "C2- C6-al kynyl heteroaryl™, "d-C
6-al kyl cycloal kyl", "Cr C6-al kyl heterocycloalkyl'
N- {[‘Sd({4:—[64~ab@bylbmzy@emhhx}ﬂy;hperﬁcﬁﬁﬂr}ﬁﬂfdﬁyg Gt Jethy 1} -3-
nmﬂgmgba&aﬂ@xang an am nocar bonyl substituent, |ncIuJ,
2- (di met hyl ami nocar bonyl ) et hyl and the i ke.
"Acyl ami no" refers to the group -NRC(O R where each
R, R is independently hydrogen, "G -C6-al kyl ",

" C2- C6-al kenyl ", "C2-C6-al kynyl", "C3-C8-cycl oal kyl"
"Het erocycl oal kyl", "aryl", "heteroaryl", "d-C 6-alkyl
aryl" or "d-C 6-al kyl heteroaryl", "C2-CB-aIkenyI
aryl", "C2-C6-al kenyl heteroaryl", " C2- C6- al kynyl
aryl", "C2-C6- al kynyl heteroaryl", "d-C 6- aIkyI
cycl oal kyl ", "d-C 6-al kyl heterocycloalkyl "G -C

-al kyl acylam no" refers to d-Ce-al kyl groups havi ng
an acylanrno substltuent |ncluding
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group, "C2-C6-al kenyl™, "C2-C6-al kynyl",

"C3-C8-cycl oal kyl", "heterocycl oal kyl", "aryl",
wOhet7anomeyl *, "d-Q al kyl aryl" or "d-C 6-al kyPCT/US2006/027455

heteroaryl ", "C2-C6-al kenyl aryl", "C2-C6- al kenyl

heteroaryl ", "C2-C6-al kynyl &ryl", ,

"C2- C6-al kynyl heteroaryl", "d-Q al kyl cycloal kyl ",

"CrC 6-al kyl heterocycl oal kyl"."Ci -C 6-al kyl sul fonyl™

refers to G -C6-al kyl groups having a sul fonyl
N- iléw[@q@jmutylb&%p%ﬁﬁ;% ﬁ@?ﬁﬂﬂlﬁﬂltﬂ@@%@t;ﬁ%ﬂﬁb\%g@gwaﬁ;
meh%ggoe ectegfrognll—%o C 6-al kyl", "CrCe-al kyl" _
N-(F596L P?n Y O%apyféqlﬂ- 2 m&ﬁylgnqegcfé?’ %fgﬁﬁ Ysulfonyl]-
2-thighlyl 8@8 SAFbrybeaaige v éﬁgt eroaryl " g%fc 6- aslg}kyl’

- CB_

N-(f {4*[(9 3R &Eﬁ'ﬁogﬁt&eﬂg bﬁLW%thYDan‘n@l b@lpeaﬂwh}wlfonyl) -2-
thleargme’fhyl}c%n@éhoaq SR er oaryi ", "d-C 6-al kyl

f yl heter ocycl oal kyl". "G
N-{ %/n( [(2»§cﬁ1¥1¥4¥911‘bqné9@159§1 i-ﬁlr@pthylbnank}yl-pgneudwl}hakfmg) 2
thlegmllmﬂlyl} Fmeshaybenramidenc| udi ng

2-(methyl sul finyl)ethyl and the |ike. "Sul fanyl"

4-cllefoeNs{ [gd{@f(étmspy@rﬁymme] -Rpipecidingéjsutpnyl)-2-

thiethyl]@ethyl Hoghzamide<i - C 6- al kyl " subst i tuted with

hal ogens, e.g., an -SO CF 3 group, "C2-C6-al kenyl"
4- cthﬁ»I@é{{%[Myf[##(fr;ﬂdo@netﬁ&q&)b’@ﬂzp@érhMb}-sl -p1per1d1nyl)sulfonylg<
th1eﬂyl@methy¢)joexhzaﬁhdtall aryl", "heter oar yl "d-C 6-al

aryl" or "d-C 6-al kyI het er oar yl", "C2-C6-al kenyl
4-ctAonpkN ({302~ 18- (aiﬂaefwﬁeﬂk@atyweﬁamammo} %é@rd%méﬂbfbnyu -2-

thle@ylyinethyb%za@@d@l kynyl heteroaryl "
cycl oal kyl", "d-C 6-al kyl heter ocycl oal kyl " Pr eferred

4- clﬁwoflﬁf{vzi (91 R%% 3&gb&9§1)£rﬁﬁle}chsp%efrﬂpyh}su§gm jsul fanyl,

thlex?lﬂn&th H8midd 6- al kyl sul'fan rs"to d-C
groups having a sul fanyl substltuent

N- [[5'%{'4%@4 BEOT%YK&&%?A@%L ?%eﬁﬁ%&é{ﬁ%ﬁ_ ﬂ;)té%? .lfeééhfn\.}ﬂ}é}'lé""

hl
© O(reac g, |ncI udes i ndependent |y hydrogen,

-C - iyl knL"o,_"CZ-r _.g Lo
5 }gégg SARTR SRR gy Sty

thien C 6-al kyl aryl"™ or "d-C 6-al kyl

N-{ [E (:{g [géﬁ ?bdtylbegy%m&qﬁﬁfﬁ}pergﬁ%xl}sulfo%) gathlenyﬁmethyl} 4-

chlo | het er oaryl C 6-al kyl cycl oal kyl "
sul fonyl am no

al ycl oal ky]| C -

4- Chf é\l[('g %@aﬁ%pﬁekaﬁnzw%@g] h@mw&mé(){@u KemryPani no
thle”é’ub%‘%thif b‘?.fﬁblzam}q@cl ud| ng 2- (et hyl sul fonyl ani no) ethyl and
{Hﬁ "Am nosul fonyl" refers to a group -SO - NRR
4-ch %%[@a{c[ﬁ (- [(Rlﬂu%@lpﬁihélﬁsuﬂfh@ﬂﬂmaﬂhmmowmpgsimyl]sulfonyl}

2thlewl>1@6thal]kquzamldec2 C6-al kenyl ", " C2-C6-al kynyl”
- cycl oal kyl" heterocycloalkyl "aryl "

4- chIOﬁ@ﬂ\bf{ciaﬁ(%{M (trlﬂu@oﬁmeaiy&);aenzat]yminoon Digpe ity B §oiny1]-2-
thienlybmestbpl)benzemide2- C6- al kenyl aryl™, "C2- C6-al kenyl

het eroaryl", "C2-C6-al kynyl aryl", "C2-
-me@@o)afrwrﬁiﬁ[@et[éF(tr&molromethszKBnﬁyl?dnhﬁnb} %{ﬁ}b@ﬂhﬂﬁ}}{jsulfonyl] 2-
thleny[}lméﬂiylaﬂehydmlldet erocycl oal kyl". "d-C 6-al

am nosul fonyl" refers to d-C 6- al kyl gr oups havi ng an

am nosul fonyl substituent, including
2- (cycl ohexyl am nosul fonyl )ethyl and the |ike.
"Substituted or unsubstituted": Unless otherw se
constrai ned by the definition of the indi-vidua
substituent, the above set out groups, Iike "al kyl",
"al kenyl ", "al kynyl", "aryl" and "heteroaryl" etc.
groups can optionally be substituted with from1l to 5
substituents selected fromthe group consisting of
"d-Q al kyl " C2 C6- al kenyl ", "C2-C6-al kynyl ",
cycloalkyl heterocycloalkyl "d-C 6-al kyl aryl",
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Leuprolide, Triptorelin, Coserelin. "JNK' neans a

protein or an isoformthereof expressed by a JNK 1,
worbko7d11we JNK 3 gene (CGupta et al. 1996). PCT/US2006/027455

"JNK-inhibitor"” refers to a conpound, a peptide or a

protein that inhibits c-jun #rino termnal kinase

(JNK) phosphorylation of a JNK targeted transcription

factor. The JNKinhibitor is an agent capabl e of

inhibiting the activity of JNKin vitro or in vivo.

e Y T N R it or o v
S A T . 5

recep e progesterone
N R SN Moo
3-11%}1&)'}( U\ 5(—) 9-( 1-'%— LB Stndis [ iy InrQpyiiansi o(E -Iavecan
= e A

BisitsIognzapuds i al  (ni xed)

agoni st/ an i st, actjvitjes dependi ng _upon the site
st [?\-%Ef-gfeéhﬁ-eldt%%ﬂpﬂmra@p@laaghwm@yl}m@anp| e
pipesicins {suHppyl} -Sribicaphmathybibenzgmideie present invention is

to provide a nethod of treating and/or preventing
A-cllprgobtel{ -1 s {d-[Pr{trifiparemeiay pheny Hethids ewine)y 1-piperidinylJsulfonyl}-2-
thiegpbneihgteenzagide t her apeutical |y effective anount of a

JNK i nhi bi tor. Anot her enbodi nent of the present
4-chlprpeNt[( 2o fl4r @l anesbylk b [4r (nifubodetiy phemil ety andho)r 1 -
pipgidavé]stifony! pAdbieayDinethiytbmzasédpuent i al or conbi ned

treatnment o f a hornonal suppressor (e.g. GiRH
4-cldoroag 4 (8- §f2s({ [4=(tRRAvag ot henail it dsethyt i piyirolidinyl ) sulfonyl } -
2-thipngDastistjoaezatddéept or nodul ators, estrogen receptor

nodul ators) along with a JTSfK inhibitor. 5 Second or
4-cliotoeqe3REM(4st rat i ons of therapeutically
(trifRiot@BdthyIFbeabHl ﬁofﬁ@th?@pﬁ%lfd?ﬁﬁ]%mfé‘ﬁyl?-2QH§ﬁﬁ§rn¥‘dﬁ?'HB‘enzamide

is the sane, [ess than or greater than the initial "or
4-cHISTOW QU5 [([FOg 8- (B HToRbREBY B nkﬁ]érﬂiﬁo}bndﬁiyérﬁ%ﬂll)sur?&g@pﬂ-

thmgﬁ}§gm§gggﬁg&kﬁgnlnlstra I ons”can be ‘adm ni'stere
uring or prior to relapse of the endonetriosis or the

o S e e LT bl BRTBUERN 2 pear ance
3? one Er Fore 1o of synpt ons of endonetriosis. |

n
t [ t hovent i on | at es .t o.a pet hod
jhfjgﬁgtl”rh%%gn‘ b Gy AR Tl BRab R

L HRFEY P%%g the adninistration of a
her, i ef fective unt of, J i_ohi bitor,
4};.011 (flr i QEZ% {li(%@éjlif eﬁﬁlﬁw\svﬁeﬁﬂgﬂm’lﬁ%ﬁ“@}S(“%W@Bdr ugs. In
thienylkpethyleberzamiléi ment , the sequential or conbined

re ni_regqi m ni m zes 15 the disease b

4-c g@\%g@sﬁt [?ré?@rﬁgﬁwrﬁ@-@%@gm}]mm}Ir@thYJ&nlopi@‘\érridinyllsulfonyl}-2-
thieny; Hiwozaridehe present invention consists of a

pharmaceuti cal conposition conprising a JNK inhibitor,
Z'PXQ-T}%{W-t{ﬂ]—,ﬁgﬁh@é@nﬂb@)@@naﬂmn&hﬂ syl dinyd)sulpr-2-
thienydlonetby -1, 2adibpdtoad-pyiidinetirbaxemidepr ogest er one recept or

nodul at ors, estrogen receptor nodul ators) and a
N-[(pH - thesplaminal 1-pipgudiayt] sl foany B2 ilperemimetilyl AR okher2-dihydro-3-
pyridintpachoxemideof t he present invention consists of the

use of a JNK inhibitor in the manufacture of a

nmedi canent for the treatnent and/or prevention of

endonetriosis. The term "preventing”, as used herein,

shoul d be understood as partially or totally

preventing, inhibiting, alleviating, or reversing one

or nore synptons or cause(s) of endonetriosis.A

proposed nodel for progression of endometriotic

di sease predicts that |esions , progress from benign

i nfl ammatory | esi ons responsive to endocrine

intervention to partially or conpletely hornonally

unresponsi ve | esions that involve upregul ated survival

pat hways in addition to inflammuatory pathways.

o o Y - - o
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0.05 to 10% by weight with the remai nder being the
injectable carrier and the |ike. The above-descri bed
woaopgonewks for orally adm nistered or injectaBC®US2006/027455
conpositions are nerely reprgsentat ive. Further
materials as well as processing techniques and the
like are set out in Part 5 of Rem ngton 's
Phar maceuti cal Sciences, 20th Edition, 2000, Marck
Publ i shi ng Conpany, Easton, Pennsylvania, which is
N- [(Sn@[‘Zﬂ(ﬂ@xﬁérﬁﬁlo}lﬂ}ﬁpdﬂldhwllsﬂlff@fy?m&h1eﬁ?1§tn6mm%lﬂﬂﬁo>%fbenzamlde
this invention can al so be adm nistered In sustained
2-hy@bLARR({BA(AR[40(rifl i I)Bdnﬁ?!]aﬁaﬂ{oﬁ}alsﬁp@ﬁ&hﬁ?rlﬁilfo\ﬂ?l]m-

thleﬁyghﬁﬂﬁ,l b ARSEL | ption of representative sustained
rel ease naterlals can al so be found in the

i R AT

accepta |s meant to enconpass any carrier, which

2-th§ =N r(I i %re% tﬁl en An\{%n %Sr é )sgl n 1-%—
HERN yg)éi?%t £ Yy g%? Bai D w2

th1ep)§1?H18 yéqu yﬁtgglpca(rg A i s admini stered.
N3 gE R aisk AR NS B ek b e g b anditgiro-s-

PYH@HF@@@P%WP@% vehi cl es such as saline, dextrose
solutlon serum al bum.n and Ringer's solution.

N-(puF@riedylr- ((réfh@romﬁbvlabﬁ@ﬁbldemn@gﬂcmp%mawgsulfonyll -2-

thiepyit mgthyScirmethoXslermzamider at i on, JNK inhi bitors can be
formul ated as a sol ution, suspension, enulsion or

4-chlgropNil(5- £ { ok (i flueremetiy Bpheny! Imetlhy! kamino)-1-

pipguidamyiisukfonyil b-atthigndiroethyldbdngamisieent er al vehicle (e. g.
wat er, saline, dextrose solution) and additives that

1-[(5e{i[ (@t il orobenab penging ymetkeyl§2-thimnpl)swfony r4-Glespliamato)proline
stability (e.g. preservatives and buffers). The

ethyll 8r fidd(txiytemins)pgieeidin-1-yHsulfopyBefm{b@ty used techni ques.

metihe/behaydpaitd)hathlyl} tlebjlentBvartoxgiae s of a JNK
inhibitor will be a function of many vari abl es,

N-{[ R ¢j4utengdarhiie)piyariiof yl}shlfmytlpﬂr(txﬁrhethglfsﬂy]r)ﬂhteyl-pizl]mb&lyl} 3-

Inmh@hﬁ@t&@ﬁdéor JNK, any residual cytotoxic activity
exhi bited by the JNK inhibitor, the route of

N-(@jwmhéi}ﬂﬁhin idridih g -8 shﬂd)ﬁ?yﬁl} 4C{ﬂ9ﬁiﬂo§(y®ﬁex@fl)rﬁaﬁyl]thlen 2-
3dhﬁ§h¥ﬁ@hnaﬁo grapgutically effective amount” is such
when amnlstered the JNK inhibitor results in

5-[(3-NidtRb:ty- E’éﬁz@la&ﬂﬁ) Jﬁ'xé%hjﬂFQ C[@3'(4 %&ﬂh&bﬁbét -béﬁ\lgianq_ i86)- }t)lperldme-l-
ulfgrﬁﬁfﬂlg cﬁ{b%ﬁfl ad®e or multiple doses,
IVI vary pen ing upon a variety of

N-[ 4%9%%&515‘ (H?!hﬁﬂnt%l}'ﬁ e;Bé?Pﬁ @ﬁ}ng | &8“2 gli!%lé{flx{] 3.

met ???%H "and characteristics (sex age body wei ght,
concurre

e PR Rt R B R R SRRSO b mehods described

ina @ﬂw@ouz\ﬁm?%wwot/za@% srRWiLOBPe 3. of establ i shed
osage ranges are wel |l within the ability of those

skilled as_ in vitro and in_vivo methods of
dét @r Hﬂh@rr@ltmgn@ﬁ eI NKgphigitorsNray Re arpyraralogndszene, derivative as
Jpyoy.oe of formula (1) Said
Sho‘%“gﬁlfmﬁﬁiaw N e n VD 01/ 47920 (Appl i ed
Research Systens ARS Hol di ng NV) in which benzazol es
derivatives of fornula (A) are described in particular
for the treatnment of neuronal disorders, autoimune
di seases, cancer and cardi ovascul ar di seases: In the
conmpounds according to formula (l1): Gis an
unsubstituted or substituted pyrimdinyl group. L is
an unsubstituted or substituted Q C -al koxy, or an
am no group, or an unsubstituted or a substituted 3-8
nmenber ed het erocycl oal kyl, containing at |east one
het eroatom sel ected fromN, O S (e.g. a piperazine, a
plperldlne a nDrphoIine a pyrrolldlne) R1 is

- e o Y

S o
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15

unsubstituted or substituted saturated or unsaturated
3-8-nenbered cycl oal kyl, unsubstituted or substituted
wO-28s7memser ed | i eterocycl oal kyl, (wherein sai dPCT/US2006/027455
cycl oal kyl , heterocycloalkyl7 aryl or heteroaryl
groups may be fused with 1-2 %urther cycl oal kyl ,
het erocycl oal kyl, aryl or heteroaryl group),
unsubstituted or substituted C -C -al kyl aryl,
unsubstituted or substituted CrQ al kyl heteroaryl,
unsubstituted or substituted - C6- al kenyl aryl,
unsubstituted or substituteg -CB al kenyl heteroaryl,
unsubstituted or subs 2.C6- al kynyl aryl,
unsubstituted or subs -al kynyl heteroaryl,
unsubsti tuted or subs ed C6- al kyl cycl oal kyl ,
unsubstituted or substitutid C - C6-(8} kyl
het er ocycl oal kyl, unsubstifuted or substituted
C2- Cg- al kenyl cycl oal kyl, unsubstituted or substituted

I t.ut ed
suBstltut%ﬂgkiggggg?ﬁ%%yﬁﬁk' Ib“#%8#3§ h%%bgFi%%PQE'$PV)(WVO
03/@18032): t ut ed C2- C6- al kynyl heterocycloalkyl. In a ‘

specific enbodinent L is selected from (d) (e) (f)
wherein nis_1 t 3, pre erably 1 or 2. and R are

independently\sé -~ gh o e ot he group
consi sting of H, s t d o ||tuted G -C6
al kyl, substituted N-o ar’yl or

substi t ut edor unsubstltuHed heteHoaryI sulpsyituted or
unsubstituted Cl-C6 al kyl -aryl and substltuted or
unsubstituted G -C6-al kyl -heteroaryl. Conpounds

wHdedresent ingerisineyi)l oty beillispated by Uheagagphs, avhéshriedot intended to

behﬁﬁgﬁégf%%ﬁﬁﬁgPles of conpounds of formula (1) include

|, 3-benzot hi azol - 2-yl (2, 6-di met hoxy-4-pyri m di nyl ) acet
Exampidsri | e 1, 3- benzot hi azol - 2-yl ( 2-
{[2-(1Hi m dazol -5-yl)ethyl]
amno} - A-rvr.i 'Qin | Yacetonitrile

EH i o (1 -piperazinyl)-4-pyrimdinyl]

Example
acetonitrile _ o
The leffecbenzid INEZ dhibitar | Wa EATRERZH bhthPinPeitlodidayin) vido MMbdels of

|n1d|nyLb%ceton|tr|Ie
endqmefrigehzHernitigasty-of -the fing(tratraertiyjn inhibitipe prdonmeytigsiswasytested in

two F gf'gg%é% : a@gl; _%15&_)1%/3? [nio_d(el and 11) 8 lr?ilt r{n(fciel 3nd hin In rﬁ/l‘g? Hycflﬁferatlve

orgaaccattmlmasdell e

Exampfe,ffin 2alhdtoks Sedadi - (et hyl am no)-4- pyri mi di nyl ] ac

3- benzothla ol - 2- yI(2 {4- &2 (4-nor pholinyl)ethyl]-1-
p;FBé AR ARG 1Sfudiesy, Cﬁnﬁwny 10§ eqegpu(f 24 yere used (Zeitvogel et al
20012 @h@s‘%%ﬂ% r&k@ﬁ%'as@e ¥%hd %Xf)r%sé REDENLA YohiekeaR 18 ihPHs ¥ dells have
pyrimdinyl }acetonitri
lowet |@clserizltdadlazol. Thesd ¢ells Wd:lydzrted(mﬂl -thé K idhibitdr) and-deils were

fed Gt SR 1 Srs Do By N-radbery o Gelapin using

specfﬂcl @nt1b0d1es against these rotems followed by s d antibod ted t
3-benzot hi azol - I? |netgzlan¥ngc@ﬁ S§#?%%rcogpﬁae °

Alexaﬂé@ro@ﬂ flyqgrpehroms). kfeﬂl;lzoyeﬁﬁ absirverl yider fluorescent microscope and both
{2-[(2-met hoxyet hyl )am no] - 4-pyrim di nyl }acetonitrile
|, 3- benzot hi azol - 2-yl {2-[ (2- hydr oxyet hyl ) am no] - 4- pyri
m di nyl }acetonitrile
|, 3-benzot hi azol - 2-yl [ 2- (propyl am no) - 4- pyri m di nyl ] ac
etonitrile
|, 3-benzot hi azol -2-yl (2-{[3- (I Him dazol -1 -yl ) propyl]a
m no}-4-pyrimdinyl)acetonitrile 1,3-benzothiazol -2-yl
[2-(1-pyrrolidinyl)-4-pyrimdinyl] acetonitrile
1, 3- benzot hi azol - 2-yl
{2-[ (2-phenyl ethyl)am no]-4-ryrimdinyl}acetonitrilel,
3 benzothlazol 2 yI(2-

e A L L L e e
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|, 3-benzot hi azol - 2-yl (2-{[ 2- (3-fl uorophenyl )ethyl]am n
o}pyrl m di n-4-yl)acetonitrile
w0 287ermsot hi azol - 2-yl (2-{[ 2- (4 phenoxyphenyl ) eCigiSh@eio27455
no} pyri mdi n-4-yl)acetonitr 3- benzot hi azol - 2-yl ( 2-
I

ile

{[ 2- (2- phenoxyphenyl ) et hy ]§ﬁ1no}pyr|n1d|n 4-yl)aceton
itrile 1, 3-benzot hi azol -2-yl (2
{[2-(4-bronnphenyl)ethyl]anino}pyrinidin-4-y|)acetonit
rile

phage}c%nggsq ﬁﬁﬁd @llu@%%ﬁn% g}’cltt(rgs %1% thiden Mggf RIPREBNk JIRt &bzblr&s%“%h Ibatterns

cetonitple 1, 3-benzot hi azol
of dyZoKetalin[ dnd' Nlma@lmmy i -Hosy| cmllhyIT)@a’wnngo§cqﬂ}r ithdibe- INKLI jnhibitor
acetopitrile 1, 3: ﬁthl

decreasefl el PERGTRA BN ATk %;1 F%%Wﬁ% i ﬁ’éﬁ BYRTARY & fpvglved in
the ﬁ%ﬁa}lﬁﬁf{? ngﬁﬁéﬂne eﬁrr@ss‘ﬁﬁpéﬁ MMVAZQL -adtiVitk 8f endometriosis. On the

triaz ) et hyl Jam no} pyri m di n-4-yl )
otheabetd Iaxpnesdlcm of cytokeratin, a marker for épithelial cells was not altered following

the prﬁ%}ng;}n |Zo %Zc??lnmoyéé gglgg I[lf' ’f}flg sBIWE }(1)a|t o]nby el)lcporn?e%& Ais are

affefrel By tkAmldnt 311@%%%1@'1ﬁﬁ@ﬂtor2whé&§sy natcBYyd dpyibt affediad. Thus,
5 V am no) et hyl ] benzenesul f onam

by bﬂml(@hpwﬁdmﬁh@a)jé It Wf}ﬁ)lmrﬁmlﬁiy? ﬂ&m)@}aﬁqd 4M§h| q,qdlgmﬁrlqu;s can be
sped HIETRAIN s FbRDARLNLARPL: SeatldoERLAIET e

] pyri mdin-4-yl}acetonitrile

Exa'mxﬁellglﬂmﬂbil\mﬁéi\/zodel [ 2- (benzyl oxy) pyri mi di n- 4-yl ] acet
onitrile

| ,ﬁlgggg én %egégllttbﬁgp%/ W{azéijéc%ei) il ovarectoml)é 5’ il }n}c%)%]e@éf)lish the
d1se£se?’ (@]%%OT ﬁha@toél ’Z‘-’OOQ')[ &1 GRYS | dBménial BRI YobhiddTEdin normal

acetonitril
Volllntébri) enfoth Blaimlhetﬁem patiengsywendi et dnip| srealhpiegespand sulgrgd in the

acet 1
preqen%y 8£ ﬁef’g% 5;11 yTTeﬁteflstlsﬁuesr dwere Zm&/ef:ted 61%1%/ S\Bty:rutaenaus y or
mtréﬂén‘[ﬂcr%bl]lﬁﬁﬁ& @mka)ﬂeéﬂohf%éﬂ ﬁidbemzetv\gtha@ﬁhdﬁ} jthplant. Within |2 -4 days of

nmet hoxybenzyl ) oxy] pyri m di itrile
mJectum, b@mm mndzmetrgaiw fesioppderefopeds iy | %@%@xﬁﬁrﬁmem gfifh either
proges Ce% Eﬁazo Iw{aﬁ a£teil 0-12 ﬁ%ys following the injection of tissue.

BenZo xyphenyl’) et hoxy] pyr
Thel éﬂnﬁijdmné-wds}mﬁhﬂmm& afl #dose of lOmg/kg and 30mg/kg/animal for 30 days.

Earkq:r%y&iﬂfs?g@t{h?sg%@@é Hies Eefqalél slhecs that Bpoeggg/tellone tl)é!cltrrgsetnF Bt XYY disease
pro% ; restidif %%r{hﬁ%@s wed hd (%nh()? Fhllewldg tHB thaphenadamiydtpanimals

I'mdin acetonitril
werb sacrtfmad,oltehoaszdd:vemp;d{fm (he teangplanied tiswierfoynd @xlgqﬂbwtr%aneous

acetonltrllel Nz yI [2
and{‘%t-rﬁeﬁlf%ﬁ%lfﬁﬁe%m’ A8 TearHs T § bé’@h %%ﬁyr }ni di n-
yl]Jacetonitrile 1, 3- benzothlazol 2-yl {2-] (I
- oxi dopyri di n- 3-yl ) net hoxy] pyri m di n- 4-yl

}acetonltrlle
, 3-henzot hi azo

y| Tehle 1 p3rlowa uﬁtr%e%ﬂyargé{lta rﬂ(ftsfur hocla.lrrrl]ed4 0t¥tl 48%e WY )A8R%ve. The
JNI{ i dgﬁ(ﬂzﬁ (?(%%QJf‘ %Mé/ﬁ%zwhg 4erpd{viedh Begdredditieme \slabishe Wisease in

acetoni tri
50% aﬁmhrém zmnpatrad b pRegbtemng [tupattysing SFliednean LoglonsiagywasHp, reduced
yl Joxy}pyri mdin-4-yl)acetonitrile
|, 3- benzot hi azol - 2-yl [ 2- (4- met hoxyphenoxy) pyri m di n- 4-
ylJacetonitrile
|, 3-benzot hi azol - 2-yl [ 2- (4- but oxyphenoxy) pyri m di n-4-y
| Jacetonitrile
{2-[4-(4-acetyl pi perazi n-1-yl ) phenoxy] pyri m di n-4-yl }(
1, 3-benzot hi azol -2-yl )acetonitrile

[2 (4- met hoxyphenoxy) pyri mdin-4-yl][5-(trifluoronethy
)-1, 3-benzot hi azol -2- yl]acetonitrile N[2- ({4 [
, 3-benzot hi azol - 2-yl (cyano) met hyl ] pyri m di n- 2-yl

}a no) et hyl ] -4- chl or obenzam de



Rl is selected fromthe group conprising or consisting
of H, hal ogen, cyano, nitro, am no, substituted or
wonswbaiictut ed C - C6-al kyl, in particul ar G - Crairhigk006/027455
i ke methyl or ethyl or -CF , substituted or
" unsubstituted C2-C6-al kenyl 74substituted or
unsubstituted C2- C -al kynyl, substituted or
unsubstituted G -C -al kyl-aryl, substituted or
unsubstituted aryl or substituted or unsubstituted

roaryl . s t] i LUt ' 0 i
by 20% R} PRcapndiy R drblte By st ARl it PP ou 0% reduction
in nuiBERHRenimaist iuviRds treddifRse hak nhsérnete pempland ity tisepesitivedeontrol,

fromthe group conprising,or consisting, of hydrogen : h
proggptetane: withpeidamr cBegsen ﬂ@f‘@dﬂ(‘"ﬁ'- Sg|rR§.\lt’s are “significant, since the

uns LI pte il - s a direct
modi BiiAShis o S RURSHbY BF B RoR i Y psue and thus ha
relewtnge g ttidatih@ thedrunsmbkdeasaut ed aryl, unsubstituted or '

substituted heteroaryl, unsubstituted or substituted

C -C6-al kyl aryl, unsubstituted or substituted

C -C6-al kyl heteroaryl. Preferably RL is Hn is an

integer fromQo 3, nore preferred is 1.Specific

pi perazi ne benzot hi azol e derivatives according to the

present invention are selected fromthe follow ng

group:

|, 3-benzot hi azol -2-yl [ 2- ({4-[ (4- net hyl pi perazin-1-yl)m

et hyl ] benzyl } oxy) pyrim di n-4- yljacetonitrile

|, 3-benzot hi azol - 2-yl [ 2- ({4-[ (4- benzyl - pi perazin-1-yl)

nmet hyl ] - benzyl }oxy) pyrim di n-4- yljacetonitrile

1, 3-benzot hi azol - 2-yl (2- {[4-(pi perazin-

1-yl net hyl ) benzyl ] oxy} pyri m di n-4-yl)acetonitrile

|, 3-benzot hi azol -2-yl [ 2-({4-[ (4-fornyl pi perazin-I-yl)m

et hyl ] benzyl }oxy) pyri m din-4- yl]acetonitrile

[2-({4-[(4-acetyl pi perazi n-1-yl)nethyl ] benzyl } oxy) pyri

m di n-4-yl] (1, 3-benzot hi azol -2- yl)acetonitrile

(3H- Benzot hi azol -2-ylidene)-{2-[4-(4-[1, 2, 4] oxadi azol -

3-yl met hyl - pi perazi n-1-yl net hyl) -

benzyl oxy] - pyri m di n-4-yl }-acetonitrile

4-(4-{4-[ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl | - pyr

i m di n-2-yl oxynet hyl } -benzyl)- piperazine-

1-carboxylic acid nethyl ester

2-[4-(4-{4-[ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl | -

pyri m di n-2-yl oxymet hyl }- benzyl) - pi per azi n-

1-yl]-acetam de

(2-{4-[4-(2- Ami no-acetyl)-pi perazin-1 -yl net hyl]-benzyl

oxy}-pyrimdin-4-yl)-(3Hbenzot hi azol -

2-ylidene)-acetonitrile

[4-(4-{4-[ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl ] - py

rimdin-2-yl oxymet hyl } - benzyl)- piperazin-1-yl]

-acetic acid nmethyl ester

(3H Benzot hi azol -2-yl i dene) - (2-{4-[4-(2-nmet hoxy-ethyl)

- pi perazin-1l-ylmethyl]-

benzyl oxy}-pyrimdin-4-yl)-acetonitrile

4- (4-{4-[ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl | - pyr

I m di n-2-yl oxynet hyl } - benzyl)- pi perazi ne-

1-carboxylic acid dinmethyl am de

(3H Benzot hi azol - 2-yl i dene) - {2-[ 4- (4- et hyl - pi per azi n-

-yl met hyl ) - benzyl oxy] -pyri m din- 4-yl}-acetonitrile

(3H-Benzot hi azol -2-yl i dene) - (2-{4-[4-(2-hydroxy-ethyl)

- pi perazin-1-ylmethyl]-

benzyl oxy}-pyrimdin-4-yl)-acetonitrile. The conpounds

of formula (11) may be obtained according to the

met hods described in WO 03/091249. In a further

enbodi nrent the JNK inhibitors may have the fornula

(I'11): Y is an unsubstituted or a substituted

4-12- menbered saturated cyclic or bicyclic alkyl ring

contai ning at | east one nitrogen atom (heterocycle),

o,




Cl2-al kyl, preferably a C6-Cl2-al kyl, optionally
substituted with a cycl ohexyl group or a benzyl group.
wono@mwiewen nore specific enbodinent Y is a pi pemiuskone/027455
group L1 is -NHR 3; where R3 is a straight or branched
C4-Ci 2-al kyl, preferably a @8-Ci2- alkyl, or a benzyl

gr oup. Speciflc exanpl es of conpounds of formula (111)

i ncl ude the foll ow ng:

4-chl oro- 7V-[ 5- (pi perazi ne-1| -sul fonyl ) -t hi ophen- 2-yl -

et hyl ] - benzam de

Tab[ie q1I o'E?fe’(}IE {3rl

p1 peri i ne-

A

U@y

P@ﬂﬁtf){ RN hiﬁlgﬁ)%{

fq‘f n Yc;rﬁﬁF‘f MY &4 protein

lmmtbﬁmmm'} agehir on I‘slegr{:ﬁic{n( of pmdoﬂemoﬂe ylbqumpm imzhe -dudy mouse

I | I'Tthi 2-
xenpgstinafelat 1| uor obe

yl } met hyl ) benzam de 4-

chl or o- \-

T o N L[ ({4 4

n- I-yl}sulfony )

A-chlero I\L

enzoyl)plperldln-
r anhan

L

‘iﬁesmn size _
enyl | pi per azi
nzar ni de

r-az1 n

A /nmn

INKEL“W‘)‘%I f onyl
20 g1g I@Sémday

AP\(DA\:

I] ni_n
r§02/b° ecfeﬁ’é“f hyI ) benzad
4-{4-nitrophenyl}pip

n%g%'ﬁ'ecrease

razin-

)t
Jo. [
t~1
[ ]t hi
Y5-[
TBR-1y(torsnol¥ onyl | t hi d

drf02%ectaase hyl ) benza

qhhﬂechange

4-medikpr BONaj{ 5- {[ 4- (2- f ur oyl ) pi per azi n-
hi en- 2-yl ) met hyl ] genzam de 4-chl oro- N

| -yl]sul fonyl }t

[(5-{T4-(4-hydroxyphenyl) pi perazi n-1-yl ] sul fonyl }thi en
-2- yl)met hyl ] benzam de_ 4-chl oro- N-[ (5-
{[4-(2-0x0-2-pyrrolidin-1-ylethyl)piperazin-

1-yl]sul fonyl}thien-2- yl)nethyl]benzam de
4-chloro-N-[ (5-{[4-(2- nof

hol i n-4-yl - 2- oxoet hyl ) pi perazi n-1 -yl ] sul fonyl }thi en- 2-
yl ) met hyl ] benzam de 4-chl oro- N-

[ (5-{[4-(pyridin-4-yl methyl) pi perazi n-

1-yl]sul fonyl}thien-2- yl)nethyl]benzam de
4-chloro-N-[(5-{[4-(2-thien-2-ylethyl)piperazin-l-yl]s
ul fonyl }thien-2- yl)nethyl] benzam de

4-chl oro-N-[(5-{[4- (3, 5-di net hoxyphenyl ) pi perazi n-1 -yl
] sul fonyl }thien-2- yl)nethyl]benzam de

4-chloro-N-[ (5-{[4-(cycl ohexyl nmet hyl ) pi perazin-1-yl]su
| fonyl }thien-2- yl)nethyl]benzam de

4-chl oro-N-[ (5-{[ 4- (2- met hoxyphenyl ) pi per azi n- I-yI]su
fonyl }thien-2- yl)nmethyl]benzam de N-(
{5-[(4-benzyl pi perazin-1-yl)sul fonyl]thien-2-yl

} et hyl ) - 4- chl or obenzam de

4-chl oro-N-[ (5-{[4-(2-phenyl et hyl ) pi perazin-1-yl]sulfo
nyl }t hi en-2-yl ) met hyl ] benzam de

4-chloro-N-[(5-{[4-(4-fluorobenzyl)pi perazin-|-yl]sulf
onyl }t hi en-2-yl ) net hyl ] benzam de
4-chl oro-N-[ (5-{[4-(2-cyanophenyl ) pi perazin-1-yl]sulfo

nyl }t hi en-2-yl ) met hyl.] benzam de4-chloro-N-{[5-({4-[4-cC
hl oro-3-(trifluoronethyl)phenyl] pi perazin-I-yl}sulfony
)thien-2- yl] nethyl }benzam de 4-chloro-N
(5-{[4-(3-piperidin-1-ylpropyl) pi perazin-

- sul fonyl }t hi en-2- yl) et hyl ] benzam de
oro-N-({5-[(4-{4-chloro-2-nitrophenyl}pi perazin-
ul fonyl]thien-2- yl}nethyl)benzam de 4-chl oro-N
- {[4-(6-nmet hyl pyridin-2-yl)pi perazi n-

] sul fonyl }thien-2- yl)nmethyl]benzam de

| oro- N-(

(4- hydr oxy- 4- phenyl pi peridi n-1-yl)sul fonyl ]thien-2
}met hyl ) benzam de N-( {5-[(4-benzoyl pi peri di n-

| )sul fonyl]thien-2-yl }nethyl)-4-chl orobenzam de

hl oro-N- [ (5-{[4-(2-0x0-2, 3-di hydro-

H benzi m dazol - 1-yl)piperidin- 1-

| Jsul fonyl }thien-2-yl)nethyl]benzam de N-(

5-[ (4- benzyl pi peridi n-1-yl)sul fonyl]thien-2-yl

nmet hyl ) - 4- chl or obenzam de

']
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4-chloro-N-{[5-({4-[ 3-(di net hyl ami no) ani | i no] pi peridin
-l-yl}sul fonyl)thien-2- yl1l] nmethyl }benzam de nethyl
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{[5-({4-[2-(trifluoronethyl)anilino]piperidin- 1-yl}
sul fonyl )thien-2- yljnmethyl }benzam de 5
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Del}ttehillerﬁ &139(911?@&%?1 12,388%86 hoxybenzani de2- Hydr oxy- N- (
4 (4-{3- % (trifluoroneth I%sulfonyl]anlllno}plperldln
Gupta,l wi 913&1 InEMBAIJe h5:2260,2Tet hyl ) benzam de
N-[(5-{[4 SIFLI 2, 3-benzotriazol -1-yl)piperidin-l-yl]s
Frixghfeoaly|J} €el @mongX/(l)‘?ﬁé) hiy3l, 17385 net hoxybenzani de
N-[(5-{[4-(IHI,2 53-benzotriazol-1-yl)
Gkﬂkﬁ@tMdKWMMQympgmBﬁﬁdﬁB?ﬂﬁien-2-y|)nethy|]-2-
hydr oxybenzam de N-{[5-({4-[4- (|
Kyan3a etial.h(2003AnR Sprydl Baelibndoojml.deldddi n- 1-yl }
sul fonyl)thien-2-yl]nethyl}-3- nitrobenzam de
WaBeme tho®t 99N-FefrtfISSted]| 89,(531¢p86hoxyani | i no) pi peri di n-
- 1-yl]sul fonyl }thien-2- yl)nethyl]benzam de
YosBinedt hbxZOBK Y Af-J ReprBIntmnadll 23068t hyl ) ani | i no] pi peri
di n-1 -yl }sul fonyl)thien-2- yl]nethyl}benzam de
ZeiNo g¢1%t 6K 420G (AnnEPdthdlabdn1 &3P0 | i no] pi peridin-1-yl}su
| fonyl)thien-2-yl]nethyl}-3- nmethoxybenzam de
EP Beoredthoxy-N- [ (5-{[4-(3-propyl anilino)pi peridin-
1-yl]sul fonyl }thien-2- yl)nethyl]benzam de
EP 21 189 oxy- N-{[ 5- ( [ 3- (et hyl sul fonyl)anilino]piperid
in-1-yl}sulfonyl)thien-2- yl]nmethyl }benzam de
EP $221@3hoxy- N-{[ 5-( [ 3- (et hyl sul fanyl ) ahilino] piperid
in-I-yI}squonyI) ien-2- yl]nmethyl }benzam de N-{[5-(
wd %/ &9sam nosul fonyl )ani |l i no] pi peridin- 1-yl}
sul fonyl ) thien-2-yl]nethyl}-3- nethoxybenzam de net hyl
woRed/odo( 5-{[ (3 _ _ _
- met hoXybenzoyl ) am no] - net hyl }t hi en-2-yl ) sul fonyl ] -pip
Weeto/d5ng4- yl}am no) - benzoate
N-{[5-({4-[3-(am nocar bonyl ) ani |l i no] pi peri di n-
woloy/sigopsl fonyl ) thien-2-yl]nmethyl}-3- . nmethoxybenzam de

e
{4-
t hi
{4-
th
ny

3-nmet hoxy-N-[ (5-{[ 4- (2- net hoxyani | i no) pi peri di n-
1-yl]sul fonyl }thien-2- yl)nethyl]benzam de
N-({5-[(4-{3-nitroanilino}piperidin-I-yl)sulfonyl]thie
n-2-yl } met hyl ) - 3- met hoxybenzam de3- met hoxy-N-{[5- ({4-[
2-(trifluoronethyl)anilino]piperidin-I-yl}sulfonyl)thi
en-2- yl]methyl } benzam de
N-({5-[(4-{2-nitroanilino}piperidin-I-yl)sulfonyl]thie
n- 2-yl } met hyl ) - 3- met hoxybenzar ni de

N-{[5-({4-[4-(am nocar bonyl )anilino] pi peridin-

1-yl }sul fonyl)thien-2-yl]nmethyl }-3- nmethoxybenzam de
N-{[5-({4-[4-(],3-dithiolan-2- yl)anilino]piperidin-l-y
I}su fonyl)thlen 2-yl ]l met hyl }-3- net hoxybenzam de
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3-met hoxy-N-[ (5- {[4-(2-propylanilino)piperidin-
1-yl]sul fonyl}thien-2- yl)nethyl]benzam de

WO-20th o6y - N- PCT/US2006/027455

[ (5-{[4-(4-propyl anilino)piperidin-1-yl]sulfonyl}thien
-2- yl)methyl] benzami de N-[&5-
{[4-(3-tert-butylanilino)piperidin- 1-yl]
sul fonyl }thien-2-yl)methyl] -3- nethoxybenzam de
N-({5-[(4-{[3-chloro-5-(trifluoronethyl)pyridin-2-yl]a
waoioogisppwer i di n-1 -yl ) sul fonyl]thien-
2-yl }met hyl ) - 3- met hoxybenzam de 3- net hoxy- N-
wd bdrgug4 [ 3- (1 , 3-oxazol -5-yl)anilino] pi peridin-
-yl }sul fonyl)thien-2- yl]nethyl}benzam de
VWﬁbﬂﬂﬁ 3¢ 4- ([ 1, 1' - bi phenyl ] - 3-yl am no) pi peridin-1-yl]su
ony?}thien-Z-yI)nethyI] - 3- nethoxybenzanide

\ y-N- [ (5-{[4-(3
(?B?E%y phenoxy) pi peri di n-1-yl ] sul fonyl }thi en- 2-

“Kyyinggﬂy 1] benzam de 3-nethoxy-N {[5-( {4-[3
nor phol i n-4-yl sul fonyl ) ani | i no] pi peridin-

fonyl)thien-2- yl1] nethyl }benzam de
“K%O%b% oxy-N-[(5-{[4-(2-phenyl et hyl)piperidin-I-yl]sulf
(? % en 2- yI)nethyI]benzan1deN—[(5 {[ 4- (3-benzyl ani
rno)ypiperidin-1-yl]sul fonyl}thien-2-yl)nethyl]-3-

enzam de 3- et hoxy- N-[ (5-
W(?Fg{aggﬁghenylpropyl)piperazin-l-yl] sul fonyl }t hi en- 2-

W ?%& yl] benzam de 3-net hoxy-N-( {5- [(4-
C% I f1 uoronet hyl) pyrim di n-2-yl]am no} pi peri di n-

= ul fonyl ]t hi en-2-yl }met hyl ) benzam de
VW#@%%%%?[4 (3-cycl ohexyl - 4- hydr oxyani | i no) pi peridin-1|-y
“Kiéﬁpkgﬁayl}thlen 2-yl)met hyl ]-3- nethoxybenzam de N-(

[ (butyl am no) sul fonyl ] ani | i no} pi peri di n-1-yl)sul fonyl]
thien-2-yl}nmethyl)-3 - methoxybenzam de N-[(5-{[4-(3
-et hyl ani | i no) pi peri di n- :
1-yl]sul fonyl}thien-2-yl)nmethyl] -3-nethoxybenzam de
3-met hoxy-N-[ (5- {[4-(5, 6,7, 8-tetrahydronapht hal en-
1-yl am no) pi peridin- 1-

yl ]sul fonyl }thien-2-yl)nmethyl]benzam de

N-ECS-1 - H | A -benzotriazol -1 -yl jpiperidin-Il-yysulfo
n

yl Jt hi en®-yOni et hy?-S-nitrol H pyrazol e- 3- car boxam de
N[(5-{ [4-(1H 1 , 2, 3-benzotriazol -1 -yl)piperidin-

1-yl]sul fonyl }thien-2-yl)nethyl]-2-oxo-

1, 2-di hydr opyri di ne-3 -carboxam de
N-[(5-{[4-(IH1,2,3-benzotriazol-Il-yl)piperidin-l-yl]s
ul fonyl }t hi en-2-yl ) nmet hyl ] - 2-t hi oxo-

1, 2-di hydropyridi ne-3 -carboxam de N-[(5- {[4-(1H
1,2,3

-benzotriazol - 1-yl ) pi peri di n-1-yl]sul fonyl }thien-2-yl)
met hyl ] -3, 4- di hydroxybenzam de N-[(5- {[4-(1H 1,2,3
-benzotriazol - 1-yl) pi peri di n-

1-yl]sul fonyl}thien-2-yl)nmethyl]pyridine-
2-carboxam de N-[(5- {[4-(hexyl oxy)pi peridin-

1-yl]sul fonyl }thien-2-yl)nethyi]-3-nmethoxybenzam de
7V- ({5-[ (4- hept anoyl pi peri din-1-yl)sul fonyl]thien-2-yl
} et hyl ) - 3- net hoxybenzam de
4-chloro-N-[(5-{[4-(3-propylanilino)piperidin-Il-yl]su
fonyl }-2-furyl)net hyl ] benzam de
4-chloro-N-[(5-{[4-(3-chloroanilino)piperidin-I-yl]su
fonyl }-2-furyl)nmethyl ] benzam de

4-chl oro-N-[ (5-{[4-(3-nmet hoxyani | i no) pi peridin-I-yl]
| fonyl }-2-furyl)nethyl] benzam de4-chl oro-N-{[5-({4-]
(trifluoromethyl)anilino]piperidin-I-yl}sulfonyl)-2-
furyl]methyl }benzam de
4-chloro-N-{[5-({4-[3-(di net hyl am no) ani | i no] pi peridin
-1 -yl }sul fonyl)-2- furyl]nethyl}benzam de

4 chloro N—{[5 ({4 [3 (nlethylsulfonyl)anlI|no]p|per|d

Su
3-
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N- ( 2- hydr oxyet hyl ) - 5-{[ ( 3- net hoxybenzoyl ) am no] net hyl }
-2-[(4-{3-[(trifluoronethyl)

weubd7anyiek ani | i no} pi peri di n-1-yl)sul fonyl ]t hi opoens2@6027455

ar boxam de

N- ({4- (hydrazi nocarbonyl )-5-§4(4-{3-[(trifluoronethyl)s
ul fonyl]anilino}-piperidin-lyl) sulfonyl]thien-2-yl

} met hyl ) - 3- net hoxybenzani de 0

5-{[ (3- met hoxybenzoyl )am no] metb.yl}-2-[(4-{3-[(triflu
oronmet hyl ) sul fonyl ] -

Claf?ﬁ‘s! I'i no} pi peridin-l-yl)sul fonyl]thi ophene-3-carboxand

I\I- [ 2- (di met hyl am no) et hyl ] -5-{[ (3- net hoxybenzoyl ) am no

ei%él} Bg ng tf‘rtﬁ{ ﬁnd/ I()P%:j\;elﬂﬁl?%ng&%ljﬁ%&%i elIrl]g 1r]d1v1dual comprising

aGRRA%AP derapeutically effective amount of a JNK inhibitor.
N- ({4- (hydr oxynet hyl ; [(4 {3-[(trifluoronethyl)sulfo

#I]anlllno}pl peridin-|-

§ SugthemAcarpingntop clajim rrbt Whp1ein saidt ﬂ\ggy@gwga;nlﬁ @dministered in
??lﬁgﬂng{@l w'tg'lga%[ &[ﬂ?l]%‘gﬁzamg(rjneno) pi peridin-1-yl]sul fonyl

3- Met hoxy-N-{[5-({4-[(4-trifluoronethyl benzyl)am no] pi

. e ndbithod| acgbidng tb(nh@lin) t he é,rwﬁ!erem said hormal suppressor is selected from

th I b
the! By B SUGE s RofBrperrEeRaits PR PR, promaLgeepinhibios
gf&g[%?céﬂbﬁé lke 69Hio‘amator and an estrogen receptor modulator
chl or o- 5-{[ 4- (hept yl am no) pi peridin-1-yl]sul fony
Z’Lt hi en- yI ) met hyl ] benzam de
e ingtherd meqarding| @9- 1 AR 04 rAl#Bpl 5@& avhereinythe SN dnibitor is

PN e P BERSR e piseferiv. gt fa e gt of

phdungdtr @siytelated h])fbﬂtilit‘:)n zam de
4-chl oro-N-[ (5-{[ 4- (dodecyl amm) pi per i d| n-1-yl]sul fony

. The Tehod adiobdiR I ey B Staiin 1 b S, e JNK fftibtor is o

Bé’ﬂz)oﬁﬂéz%‘lb Eerivilil ORIBYdin %ﬁﬁhﬂfﬂ #-chl oro- N
5- ({4-[ (cycl ohexyl net hyl ) am no] pi peri di n-1-yl}

sul fonyl)thien-2- yl]nmethyl}benzam de
4-chloro-N-({5-[(4- {[ | R) -11- cycl ghexyl et hyl ] am no}
riperidin-1-yl)sulfe n- 2- } et hym benzam de
N-{[5-({4-[(] RBRH i cyoTo[R. 2.
1] hept - 2- yl am no] pi pexjdinsl- vyl }Gsu_fonyl )t hi en-2-
yl ] met hyl } - 4- chl or obenzam de 4-chl oro- N
{[5-({4-[(2-propoxyet hyl )am no] pi peridin- 1-yl}
gl tvelyhy) titsi tan’eo&aery,l }tnegdmyﬂdfmhzmmmde s { piBich]l- 4ctive forms as
adamant yl am no p|
I APPSR 20 e HRate ARHPS: batelad Rharmaceutically
Aaceéﬁtw@seh%s{tﬁéeé dtAeda pyTi di n-2-yl et hyl ) ami no] pi per i d
yl'}sul'fonyljthien-2- yl]nethyl}benzan de

chI oro N-{[15 ({4-[(2-piperidin-I-ylethyl)am no] pi per
i@ ise pyrjhidényl gl ) t hi en- 2- yl ] net hyl } benzami de
4-chl oro- N
{{ 1,0
SIU gféo {ﬁé? gﬂ%ﬁxf ?éh gﬁ-ﬁ(é H%I%E%/%q eﬁ gl{érrrr?dgped]h&érécycloalkyl containing
it tdaktorne-Hstefddborn (sélefled fdntNL @1, 8azol - | -yl ) pr opyl ] am no}
pi peridin-1-yl)sul fonyl]thien-2- vyl }rret hyl ) benzam de
4-chloro-N-[ (5-{[4-(octyl am no) pi peridin-I|-yl]sulfonyl
}thien-2-yl)nethyl] benzam de
N-[(5-{[4- (heptyl am no) pi peridin-I-yl]sulfonyl}thien-2
-yl ) met hyl ] - 3- net hoxybenzam de3- net hoxy- N-[ (5-{[ 4- (oct
yl am no) pi peri din-1-yl]sul fonyl }thien-2-yl)nethyl]benz
am de
3-nmet hoxy-N-[ (5-{[ 4- (pentyl am no) pi peridin-|-yl]sul fon
yl }thi en-2-yl ) et hyl ] benzam de
N-[ (5-{[4-(butyl am no) pi peridin-I-yl]sul fonyl}thien-2-
yl ) met hyl ] - 3- net hoxybenzani i de

'L R Y Y . T L
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3-met hoxy-N- {[ 5-({4-
[ (2-piperidin-1-ylethyl)am no]azepan-1-yl}sulfonyl)thi

wene/1y’kk net hyl }benzam de PCT/US2006/027455

N-{[5-({4-[(2-ethyl hexyl)am no]azepan-1-yl}sul fonyl)th
i en-2-yl]methyl }-3- met hoxy$énzam de N-( {5-[(4-
{[3-(1H i m dazol - 1-yl) propyl ] am no} azepan-

1-yl)sul fonylJthien-2-yl }nmethyl)-3 - nmethoxybenzan de
4-chl oro-N-[(5-{[4- (heptyl am no) azepan-1|-yl]sul fonyl }t

i séietted MRt pSRE RN g el Nt aming, ¢ Gyrpliort, Co
| ¢ bareaN ched;-alvk oyl or iy -l dikoxy] dryl, patviexh amammmeﬁﬁxmy
1-yl] sulfonyl}thien-2-yl)methyl]benzam de

. I\I—[(5$[4(butylamno)azepan;1¥O}sulfon PIIEHZ

0 acoRrding ocaiy se od elaim wherein or C-C3 achyl
4-chl oro-N-[(5-{[ 4- (dodecyl am no) azepan- | -yl ] sul fonyl }

. e etﬁoc}' c?Fd H%' k 5},{?%@%@&1 s 1 ta 6, wherem the INK inhibitor has any

4-chl oro- cyclo exy et hyl ) am no] azepan- | -
yoffemhflangib)) {Tai)en{1d"’ )yl ] met hyl } benzam de

N-{[5-({4-[(I R 2R, 4S) - bi cycl o[ 2. 2. 1] hept - 2-yl anmi no] aze
pan-1-yl}sul fonyl)thien-2- yljnethyl}

-4-chl or obenzam de

4- chl orﬁg@ﬁﬁ“ L f“( 2- pr opoxyet hyl ) a eparb,\j yl}
sul f orfy/ enzanﬁd@i
4-chl oro-NE{[ B ({4/[(27/el~h yl hexyl ) am

ul fonyl )t hi en; 2) thyl }benzam de

4- chl or o- N-[(g {[ 4- (hexyl am no) azepan-| -yl (8wl fo "}th
i en-2-yl)net hyl ] benzam de

N-[ (5-{[4- (hexyl am no) azep ]Nyl]

sul fonyl }t hi en-2-yl ) net nzam de

3- et hoxy- l\l—[("—é;{’—'F4({2[ S{luo thl)phenyl]eth
yl }am no) pi peri di n-1yl]

sul fonyl }t hi en- 2-yl ) met hyl ] benzami deX - hoxy- N- (

{5-1(4- {[2-(4-nethyl phenyl )et hyl'] am no} pi peri di n-

1 I | fbnyl]th 2- ' .
kiR 0 ST ASSTEER By i€

2 v ?}r(rgf hyI% JiRenyl t de)%-lél Ely bi @]l@ﬁalkoxy arirl halogen, cyano and

enz oXYy-

- fgdhixtyy | et hyl ) am no] pi peri di n-
1-yl }sul fonyl)thien-2- yI ] rret hyl } benzam de

Jr YRR Gyt Biobh ‘ot G TR PP SR PP SR e cach

N-ifd hdé}rﬂﬁj[t?orﬁfba&w&m@ﬁ(yip ety talighg ) -Caniieay marﬁpaikynyl C1-Ce-
yﬁ%’)@t sul fonyl Jthien-2-yl }methyl)- 3-met hoxybenzam ff
xyo)ayyh\me{eﬁr@q]{ 42 urated or unsaturated 3-8-membered cycloalkyl, 3-8-

! Q%r?ﬁ%?%y#{c%ﬁ%’;@g%ﬂa@ 10k ih&eh il dyodalSy! TR IeIbaAR1,2aryl or

l\ll-lliekéiozl(r§ll4g1{0(1ﬁs adibbfasedxwifir bayuythen ayolqaihybrtiethroeyicioplRyd, aryl or
ul f ony

rré}eﬁasz@rzsth' S dokCy (e Forby CoCrgtivbbgtsragly SmGermbenyh Co
alkeré’l}ﬁéﬂ&%%yl b&@ﬁa‘lky%yyla}ﬂm@)l@ alRynyl heteroaryl, Ci-Cg-alkyl

oxy enzam d

[ (c‘r'yc{O[aH&Y( nEoyls saiyh d)emrpfefciaﬂtﬂwl,lCy+q6aldtefrwh;c{y;homkyh Ga-p-alkenyl
TR (S Ayl ey e brepey kg

[ }thien-2-yl)nethyl]benzam de 5 3-net hoxy- N
[ (5-{[4-(ethyl am no) pi peridin-1-yl]sul fonyl}thien-2-yl
)rrethyl]benzam de N-{[5-({4-[(2- [1,1
i phenyl]-4-ylethyl)am no]pireridin-1-yl}sulfonyl)th
| }- 3-nethoxybenzam de

, I - bi phenyl ] -3-yl net hyl ) am no] pi peri di n-
)th| en-2-yl ] nmethyl }- 3-net hoxybenzam de

[l N
=<

{4-[(2-thien-2-ylethyl)am no]pi peridin-1-yl}sulfo
) hi en-2- yl]nmethyl }benzam de 3-net hoxy- N
[4 ({4 [(trlfluororrethyl)sulfonyl]benzyl}
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yl ] met hyl } benzam de 3-net hoxy- N
{[5-({3-[(2-pi peridin-1-ylethyl)am no]pyrrolidin-
0-

wao-29i7¥auiek onyl ) t hi en-2- y1] nethyl }benzam de PCT/US2006/027455

10.

N-{[5-({3-[(2-ethyl hexyl)am nojpyrrolidin-I -yl}

sul fonyl ) thien-2-yl]methyl}: 34. met hoxybenzam de
N-[(5-{[3-(hexyl am no) pyrrolidin-I|-yl]sulfonyl}thien-2
-yl ) met hyl ] - 3- net hoxybenzam de4-chl oro- N-[ (5-{[ 3- (hept
yl am no) pyrrolidin-|-yl]sul fonyl}thien-2-yl)nmethyl]ben
[

bound.
FSB‘EI?(?IS{ Fﬁagx g?n%l;l]l e;[hrecgl |1%1 the mtr)?lg]eléhol ?,lcl)lr%})} Iﬂiety halreen 2-y
) met hyl ] benzami de
zrhe Idetiroat e prding o3y pea by tlamn b p§r whdreitiRi-is bydpeen eopmethyl
en 2- th enz
e BBl G aropEh APV B BRI cFom ths pipup ensiting of (G C-aliort
@6”'351 la-514- @m(l%fa‘l’lgﬂ%ﬁ:%ﬂﬂ, A 5a1balke; ’\heterocycloalkyl aryl or
(2- cycl ohexyl et hyl ) am no] pyrrol idin-1-yl}
helﬂefdarggl |a)1¢1 Hiemembeted saturated orjussatieatgddeycloalkyl.
N{[5({3-[(IR 2R 4S) - bi cycl o[ 2. 2. 1] hept - 2-yl am no] pyr

SRR BT i R b K i o

6 ﬁéIaM]Y/@ﬁBQtM@&@ bﬁi&f@zyﬂe)cﬁ‘&t li'iyérlcﬁm ood myrpholinelbna pyrrdlidine ring
onyl [thien- 2-yl}neth

Ntf{g[e@wc R AR IRy PIB{HGH A BPHET SPETSGY Bicpptigng)ybstituent

S&'s %ei%uéc? k{ahqeﬁlezgrml}l WBAdNHnb-oF-C COL-afkoh &12@imhileny], C,-Co-alkynyl,

{ (5-C Bk 3 any Ipdtabanyl, satpkged py insatrirated Pyd-membeied cyclpplkyl, 3-
| fonyl ).t hi en-2- yl]met hyl }b

Lﬁgg?rﬁg?n}%ﬂ}ﬁ%g{]y{céaf%é] @qr%lp}n agcp @pﬂ%yl, g’r%teﬁ ycloal aryl or

dh@%*oal‘yl}%b‘l!lﬂs%%l' b Bisedwdth Mh]fﬁi@ﬁéﬁ)@yhoﬁlﬁﬂz &Bﬂeﬁtﬁzycloalkyl aryl or

{ hbtetcaByl] gr@up) ﬁer@adalhyllaryl,e@lh@é sl hepregiobi-Gsmlkenyh aryl, Co-

e R e A S GBIl oot

sl é1emK), th €E‘-a yieidf@iyhmbmyg NC a0 dikenyl cycloalkyl C,-Ce-alkenyl
4-chl oro- N-[ § -{[ 3-(octyl am _no) yrrolldl ryij lkciny
et Rtttk e S Wyl e Aoy
{[ (4-chl orobenzoyl ) am no] net hyl }-2-t hi enyl ) sul fonyl ] -4
lvi#teBein L is selected from:
&'ﬂ%ﬁ%@é{/ﬂ ﬁ%ﬁdgg’i@@%‘ﬁﬂfgﬁgﬁggﬁe@ hyl ] pi peridin-1-y
| }sul fonyl)thien-2- yl]nethyl} benzam de
N-{[5-({4-[2-(butyl am no)ethyl]riperidin- .1-yl}
sul f onyl i en-2-yl ] nethyl thoxybenzam d
N-{[5- (g put yl ani | Lng ITEt[\PH,FI{ - pi_peydi suI fo
nyl)-2- thleny$]nethyl} 3- net@gxybenzanlde
. 4- chl or o\ (b) (c)
{[5 ({4-[ hexyl (nmet hyl ) am no] pi peridin-1-yl}sul fonyl)th

ien-2- yl]methyl }benzam de | or o- N-{

[5-({4-] Iohexylnethyl)ghéxEj)anlno]plper| i ny R®
1-yl } _syl folglgst hi en-2- yhfimet byRf benzani-dg
N-{[5-({4-[BHenzyl (hexyl)anino] pi peridin-| Wl}sulfonyl)
t hi en- 2Hy | ] et hyl }-4- chl or obenzam de 4-chl oro- N
{[5-({4-[ exyl (pyridin-3- ylnﬁmhyl)anlno]plperl@’n
1-yl} sulfonyl)thien-2- yl]nethyl }benzam de
4-chloro-N-{[5-({4-[ hexyl (ryridin-4-yl methyl)am no] pip
eridin-I-yl}sul fonyl)thien-2- yl]methyl}benzam de
4-chl oro- N-

{[5-({4-[ hexyl (pyridin-2-yl met hyl ) am no] pi peri di n-
1-yl} sulfonyl)thien-2- yl]nethyl}benzam de

N-{[5-({4-[butyl (hexyl)am no] pi peridin- 1-yl}

sul fonyl )thien-2-yl] nethyl} -4- chlorobenzam de

4-chl oro- N-

{[5-({4-[ hexyl (3- phenyl propyl ) am no] pi peridin- 1-yl}
sul fonyl )thien-2- yl]nethyl }benzam de 4-chloro-N
{[5-( {4-[hexyl (2-phenyl ethyl)am no] pi peridin- 1-yl
}sulfonyl)thlen 2 yl]nethyl}benzan1de
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met hoxybenzam de 3- net hoxy- N-
{[5-({4-[ (4-phenoxybenzyl ) arni no] pi peridin- 1-yl}
weubdianyle)t hi en-2- yl ] et hyl }benzam de 3- net hegyAINR2006/027455

[ (5- {[4-({4-[(trif|uoronetg%l)sulfanyl]benzyl}
am no) pi peridin- 1- yl]sulf
}thien-2-yl)nmethyl] benzam de
3-nethoxy-N—({5-[(4-{[4-(nethy|sulfonyl)benzyl]anino}-

-pi reridinyl)sulfonyl]-2-
thw}%whhq?itwhoq)@m@mﬂp%éw [(4-{[3,5-bis(trifluorom
et hyl ) benzyl] ami no}-1 - plperldlnyl)sulfonyl] 2-
thlenyl}yeth [ )-3-nmet hoxybenzam de N-({ 5-[ (4-

@ter nnﬂemﬂmfbt spldchaskefionn gagh eithes from the group consisting of

}I,ﬁle(ﬁy(? %@iy?fﬁ 12 %ﬁ%?‘}%@@énczaa%kgeargl al{}_d(Cl -Cg-alkyl-heteroaryl.

{5-[(4-{[4-(ethyl sul fanyl)benzyl]am no}- 1- pi peri di nyl)
11. sulte@nsthdd ackoidih etdyahy ot by thinds 1 tel () eviebetn Zagbelected from:

3- met hoxy- N-[ ( 5-

{[4-({3-[(trif|uoronethyl)sulfanyl]benzyl }am no) - 1-

pi peridi nyl]sul fonyl}-2-thienyl)nmethyl]benzam de

N ({5- &f4ﬁq L(2,2-difluoro- @enzodloxol 5-yi) iyl ]
an nok- gl di nyl ) suH-gnyl Jo-R° | o *NW |
thleny gsl) 3- net hoxy enzan1de H

N—{[5 4-1i odobenzyl ) am no] - plper|d|nyl}sulfonyl

)-2- thlGN@l]ﬁEthyl} 3- nethowybenzanlde
N-({5-[(4-{[4-(benzyl oxy)benzyl ] am no}-1- plperldlnyl)s
ul fonyl] -2-thienyl }nethyl)-3- nmethoxybenzam de 15

N-{.[ 5-.({4- it h m_npo] - 1- pi peri di nyl
}éﬁ%?%ﬁbﬂﬁig??@ﬂ% eﬂ%h%?kbﬁe?531 ne?hgxybenzgnide
N—{[5-({4-[(4-ch|orobenzyl)anino]-l-piperidinyl}sulfon

y|R e&rdtRﬁ @fbyin}imﬂyxht}y Slecnet froydaeh oérer dm the group consisting of

4- et hyl benzyl ) a Q r n | fon
o S B TEET S e KA oo Ehete a1
3 nethoxy N-{ [5-({4-[(4-pentyl benzyl)am no] -
12. 1 }E'rﬂﬁﬁédjé&}ﬁfdlﬁ%gsw e{n‘}r&ﬁle bt g ﬁréﬁe@ﬁﬁé' dI4TREs tlerdiR BRBZRNK @hibitor is:
oxy ({1-[4- tr|fluoronethyl)phenyl]
eth | }am no) eridinyl] sulfon
21 Y rngiigboindio; Harmamptbingt-yimetiyDbehzylosy  pyrimidin-s-
%ho N-{[5-({4-[(4-met hyl benzyl )am no] - 1- pi peri di
r¥§ SRRy 1) 2. thi enyl ] et hyl ) benzam de
N—{[5 ({4-[(4- butylbenzyl)anlno] - pi peridinyl }sul f ony
l)-2- thlenyl]ne 3- nethoxybenzan1d

13. N‘Ehesnqther gcarding, wwséﬁz‘l@}%m%]wlfrwﬂ&MKﬁWbﬁor is a

I t hyl 3- 0
%3#?%@@%%%9%%@@'%3 [%n?{4y[%4 i sobutyl benzyl )am no] -1 -
piperidinéh}sulfonyl) 2- thlenykinethyl} 3-

nmet hoxybe e N-( 5-1(4- hydr oxy-

1l anbda~5~- -4- )net I'] n1 Gﬂ 1- pi peridinyl)su
I fonyl] - 2\thifé l benzani d&!)
N-{[5({4[(23d| dro-1, nz%{zho n- 6-yl met hyl ) am

noj - plperldlnyl}s Ifonyl) 2-
thienyl]nethyl} 3- met hoxybenzam de

N—{[5 ({4-[(2, 3-di hydro-1| - benzof ur an- 5- yl met hyl ) am no]

- pi peridi nyl } sul fonyl) - 2-

i enyl ] met hyl } - 3- net hoxybenzam de 4- chl or o- N
5- ({4-[(4-propyl benzyl)am no] - 1- pi peri di nyl }
| fbnyl)-2- thienyl] nmethyl}benzam de 4-chl oro-N-(
-[(4-

- (

]

tr|fIuoronethoxy)benzyl]an1no} 1- pi peridinyl)sulf
- thieny 1} nmethyl)benzam de 4-chloro-N( {5-

- (di fl uoronmet hoxy) benzyl ] am no} - 1- pi peri di nyl ) sul fo
] 2- thienyl }nethyl)benzam de
| oro-N-{[5-({4-[(4-propoxybenzyl)am no]-I-pi peridi
ul fonyl)-2- thienyl]nethyl}benzam de

({4 [(4 butoxybenzyl)an1no] 1 plperldlnyl}sulfon

a1 o o o -

""“_O _J>-I>‘< -b

- 5

S
5-

z
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t hi enyl j net hyl }benzam de
4-chloro-N-[ (5-{[3-({[4-(trifluoronethyl)benzyl]am no}

worbdmyi) 7k - pi peri di nyl Jsul fonyl}-2- 5 PCT/US2006/027455

14.

15.

t hi enyl ) net hyl ] benzam de

2-0x0- N ({5-[ (4-{[4- (trifludformethyl)benzyl]ani no}-I-p

i peridinyl)sul fonyl]-2-

t hi enyl } net hyl ) -1, 2-di hydr o- 3- pyri di necar boxam de

N-[(5- {[4-(hexylam no) 1-piperidinyl] sulfonyl}

a8~ Hil ehY |1?s”g&m{$t ‘E%ﬁwrsl #s éﬁﬁégﬂ}o a%twe forms as enantiomers,

pyri di necarb xam xyl a@m no) - | - pi peri di ny

|djesstelrécomart Jand - 1tshraenty1ht)3nﬁ=)1rrh§',l ésr welyadr pb@]tmecm@nal&be acceptable salts
N -({5-[(4- {[4-(trifluoronethyl)benzyl]

Zlﬁqr%%w)fxgrﬁ; Theri di nyl ) sul fonyl ]-2- thieny

1} et hyl ) benzam de N-[(5-

& & iﬁ@%%@%e@é@ sadurRie@ QY1 aWidyRuib faH@'Y tdntaining at least one nitrogen

-2-thienyl)net hyl]-2-thi oxo~ 1, 2-di hydro-3 -

pyam,avherely @@@h‘pgﬁp Ftomhwiskis - sN.d(q}ng is formmg a bond with the sulfonyl

B0y oot (D RS AT SRl fE: ")

nmet hyl ) - 1, 2-di hydr o- 3- pyri di necar boxam de N-[ (5-

H'4s (sblleb&ﬂ droni @je- group consisting of hydrogen C1 C6 alkoxy, C;-Cg-alkyl, Cs,-

I-plperldlnyl]sulfonyl} 2-thi (ftx 1

G- aélr:qwgr sl G-BWpﬂl,, nEEERG o x su ny sulfonyl, sulfonyloxy,
hy) ) n | - R ryl

%glgfélgaln[}] y?,) éﬁ}?l?ﬁgnr{?r ]%{hbéértd&{ﬂ,m@l'“@ DENZ YA bBRINCA51, - Rteroaryl,

tchibery, Gyamd, fimloge -hydtdxyxyiermd hiydezdlec hl or o- N- [ ( 5-

{[4 ({im no[4 (tri fl uor onet hyl ) phenyl ] met hyl } am no) -

| f I b L 308"
[ggasu%g b SOVl B EIMLLIECHORDEBEARYE, OB, o 1
l?l eiivdtinged Hxhuh oM of Bk gtﬂhﬁ!ﬂ@lﬁfd@émdtﬁce&b&wl group, a sulfate,
(hexyl am no) pi peridin-I|-yl]sulfonyl}-5-{[(3-

#@tl OR3LB AR AHYNG ﬁbﬁlﬁ@@ﬂl}mﬁ > ophene- 3- car boxyl at e
N-{[5- {[4-(hexylam no)piperidin- 1-yl] sulfonyl}

< Fi | }

e DeRadr s A BRepH s Mlediich the group consiting of H,

Clﬁd-aihylt ahyC¢-allenyl,hyut, ohepérp ey hyary Eiigtalkyt h amch hateroaryl-C;-Ce-

yh% net hyl ) - 3- met hoxybenzam de

gl y 3- Met hoxy- benzoyl ani no) - net hyl ]-2-[4-(4-trifluorom

et hyl - benzyl am no) - pi peri di ne-1 sul fonyl] -

m&% PRABAEaco R 4ihC1 BGitréh Y lis @8&c@¢d from the group consisting of
(4-chl oro- 5- {] ghexyl amn £

ﬂn\/ e halagey) Giss alsryandtGirenalizoxy. ) et hyl | - 3-

nmet hoxybenzam de . The conpounds of formula (l111) may

e B e B 0 SRubE P OE D BT s e ke
famindsdravingtihe generd] forelddNK | nhi bitors may be a
pyrazol oant hrone derivative as shown in forrmula (C
(WD 01/12609):1n a further enbodi nent the JNK
inhibitors may have the fornmula (1V) (WO 03/018022):
The present invention will now be illustrated by the
exanple, which is not intended to be limting in any
way. Exanples Exanple 1 : Mdels for Endonetriosis The
effect of the JNK inhibitor was evaluated in both in
vitro and in vivo nodels of endonetriosis. The

ef ficacy of the drug treatnment in inhibiting
endonetriosis was tested in two in vivo nodels, i)
nude nouse nodel and ii) the rat nodel and an in vitro
proliferative organ culture nodel. Exanple 1.1:

N- cadherin Expression For in vitro studies, hunan
endonetriotic cells (12Z) were used (Zeitvogel et a
2001). These cells are invasive and express

N- cadherin, whereas |ess invasive cells have | ower

| evel s of N-cadherin. These cells were treated with
the JNK inhibitor and cells were fixed with
parafornaldehyde Fi xed ceIIs ver e stalned for

T L ) . I L
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JNK i nhi bitor alone or MPA plus JNK inhibitor. The JNK
i nhi bitor was adm ni stered at a dose of

woQhomyikgt ani mal for 30 days. Foll owi ng the coRpirAaISR@MG/027455

16.

of treatnent, animals were sacrificed, |esions

devel oped fromthe t ranspl ant’ed tissue found in both
subcut aneous arid intraperitoneal sites were neasured
in both size and nunber. Treatment with a conbi nation
of MPA and JNK inhibitor of fornmula 1 led to a
reduction in thegdesion | oad of approxr mately 50% wi th
a reduction in Ifeston size of about E)to 30% as
conpared to t sion | oad and si Ze t hose treated
wi th estradi al oge These resul at-e that the

conbi nation of a 7f nh| bitor of in
conbi nation w a progestin would

ffe‘et ive in
treating and/ or g)r eventing endonetriosis. Exanple 1.3:
Rat Model Endoms( riosis was i nduced i®rats as

describ )ear1l ier (D Antonio et al 2000). In brief,
aut ol ogous ukerine horn fr rrent was transpl anted onto
t he |nn r purface of the dmnal wall in ?w Three
weeks Wi ng tranSphRntathon, the gizg and\yne ;1

vi abi I| of the engraftled tissue was neasured. One
week aft e confirmati ofthe tissue chnent,
treat me re started. The contr(@ group recei vi&d

t he vehi cI e only. The JNK inhi bitor was adm ni stered
orally 51150) at doses of 10ngy/ kg and 30 ng/ kg per day.
Wheat:bﬁe wnd H"J indériebildntly sehsctaiofiduc teach fotliernfro®@ the group

R AL T Bk, GrEeateiin fed cibundobibbrluioaliyt optionaily

&‘mnfa&ﬁﬂg arehetabatohs 00 @Qﬁ&fdllbfcfﬁée%l dvittf 8yl OF he¥BSarvl: or L‘ and L?
meas endonetriotic-1ike foci | ushed wth PES

%ﬁﬂrcgpa%d@rl%r selected feny thegipuy cm@magsxf acyll hetetedylf aryl C1-Ce-

h k
o s TGl LIRS Ry . ~re,
iR G(OYR HESRUCEORIR’ RSOy, V(Sbé)R3| rNsmg;? ARAE0,NRIR,

effect of the JNK inhibitor at 10ng/ kg dose was not

t. f.rom.the vehi t 30 ng/ kg and
SRR dCaouhE MG rEprideniihslencL GoanIF shap consisting of H,
€N doPEkyll @)iC,-dIRSHyD N R r i
with an%;l gjé (f o?éigomapr\?%%g&%ﬁ \%gd(§ 69alk§l) 53&5 FALABER-C1-Co
@Bﬁﬂ»essr on (data not shown). Exanple 1. 4. Rat Model /
Det er mi nati on of Cytokine Levels O additional

oA P SRS el PERR LSFRM a8l Sicic o gy heterontoy

ghewpeabnetriotic foci or in the contral ateral uterine
horn wi t hout any Iesi on. The effect of the JKK

Iahlblt d toki ne, l evels was determned in the

RO RS FlmehE i cond ing of Fvdrodsut r6oabiibriar Faplkosy, O,
hhiakerd, haad, aPdio i bitor reduced the

Ievgls of infl a%%ﬁbﬁo@wékrﬂr?;s IL- 12, INF-g, IL-10
anuan/@iegerufrpmﬂéoé,rm%@b ibeiZ foci (Fig. 3). These

cyt oki nes have been prevrously reported to be elevated

o8 BRSBTS, 5288280 O T 1,

eNRERF; whert heleaytt @i ofR e xpt R3S At }{yﬁkcﬂgen%ut a{ Ehbstltuent selected
addition, inhibitor treatnment increased NK

activity conpared to the vehicle treated group (Fig.
5). A reduced | ynphocyte cytolytic activity has been
observed in wonen with endonetriosis. Therefore, these
results suggest that an increase in the NK cel
cytolytic activity due to the JNK inhibitor treatnent
may contribute to the elimnation of ectopic
endonmetrium Further, these results with JNK

i nhibitors suggest that the effects of the inhibitor
may treat the di seased tissue w thout affecting
portlons of the uterus or perltoneal cavity wi t hout

______ - o s . Y " L T I I | -
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Kyama et al., (2003) Reprod Biol Endocrinol.l, 123
Wal ler.et al., (1993) Fertil.Steril. 59, 511-515

woasdminoreet al ., (2004) AmJ Reprod | nmunol. 5BCTR86004/027455

17.

18.

19.

20.

21.

1 Zeitvogel et al., (2001) Am J Pathol. 159 1839-52
EP 160, 699 EP 2 11 894 EP 38%, 438 WD 92/ 13095 WO

00/ 35909 WD 00/ 751 18 WD 00/ 35906WD 00/ 35920 WD

00/ 64872 WD 01/ 47920 WO 01/12621 5 WO 01/12609 WO
01/23378 WD 01/23379 WO 01/23382 WO 02/ 28856 io WO

/ 2%”% %As?s%lggzcg‘%t@tlém o b&gf?etdhed Cﬁ;g{ \a/ﬁc leaz{xﬂlln@ Cig-alkyl,

I'ng 1 '0Si S Ih an-tn
ﬁ@tﬁﬂfatyﬂl@lz%ﬁch’lky‘lj S1-€)4- ﬁl@ylasdbhtﬁtl&ﬂawth adl;-@.afytvalkyl er -bicyclo
amount. of a JNK i nhi bi tor. nmet hod accordin to

er drigyloalkyl andyhershy spid aky) ?h‘ﬁlbmﬁb Pontgmald%prﬁrsi PR

conbi nation with a hormal suppressor. 3. The nethod
Fhe %e‘éﬁma&&cﬁxl)%o' '&r%/ <8{ cla‘i‘@ﬁﬁ?'t@ 15 2vHerBRI 08 ~NHR?; where R®
suppressor IS ected fromt roup consi'sting of
Mra&ght&gdma@ad Ga-FQl-[b-alygh msaferabhym@& -Gsealkylhpptidnaly substltuted
ge ﬁ)on recept or dul ator and an estrogen

é&&ﬁ Bt @ DenzhgOWRt hod according to any one
of claims 1 to 3, wherein the JNK inhibitor is
geE LRk de B8k ddl OB &ngloné Bf ASHRI13ab 19 whérkid Widwepiperidine group
fertility drugs for the treatnent of
endonetriosis-related infertiNlity. 5. The met hod
according to any one ofy/cl ai 1Lpo 4, wherein the JNK
inhibitor is a benzothi erivative according to
formula (1 ) as well as | autoners, its geonetrica
|§oners its optically active forng as en

35 L OB rvhsTa R i sStiapebie Rh bEanebidhk - Gaea s iprgigrably a Cs-Ciz-
acceptable salts thereof, wherein G
%%5?’?%’%% u?b group. L is @QC -al koxy, or an am no
group, or a 3- 8 menber ed heterocycl oal kyl, containing =
Fte Inpetbad amrdhag éo @ayomescél caitne o 3f tooh8, Nyheosis: tha INK inhibitor is

ec on1the nsi sting of hydrogen,
§%FW8%§ ﬁgﬁ%m @§ @ﬁyl C2- C -al kenyl,
C2- C6- aIkynyI or G -C6- alkoxy, aryl, hal ogen, cyano

arsdbdivehasyl- 25;7 V&%Tﬂg-(ﬂ-’%'ﬂ@ﬂyk}aﬁﬂﬂﬁmﬁg}-t4q>y@nﬁyidmljr13a@ftomtrlle
cialns 1to erein Ris Hor Cl1-Cs alkyl. 7. The

t hod accordlng 0 .any. on
reblerRR Lt 161D S R i S HoRal iy 2 Yrapy fenzamide
wherein RL is selected fromthe group
%%%ng??ng of hydrogen, sulfonyl, amno, Cl- C6-al kyl,
C2- C6- al kenyl , C2-C6-al kynyl or C C6- al koxy, aryl,
hadhagmeunga&nomandtlmy d@mmysmg.a iI¥Kaimhibitonch berewh sefpresser and a
and R4 are each
HWBB@HH%W%?C?W 8%%3‘68% her H, G - C8-al kyl ,
C2- C6- al kenyl, C2-C6-al kynyl, Cl-C6- al koxy, aryl,
;]ﬁ{aﬁﬂﬁdéutlcﬁ&bﬂfpam&dn @cﬁcotﬂiﬁ@tdﬂlalhﬁﬂ) vifdreire odid rhednal suppressor
cycl oal kyl , 3-8- nenbered heterocycloalk

I
i§aplgcied &O@arh@ygrou}h epRsiving Of g4 anggppisy ﬁw%é%gg%‘é%twomatase

r
AR AR e e e e oo th el gl oy,
aryl , C%CE aIkyI het eroaryl, C2-C6-al kenyl aryl, C2- C

-alkenyl heteroaryl, C -C6-a|kyny| aryl, C2-C6-al kynyl
heteroaryl, ( -C6-al kyl cycl oal kyl, d-C 6-al kyl

het er ocycl oal kyl, C2-C6-al kenyl cycl oal kyl ,

C2- C6- al kenyl heterocycl oal kyl, C2-C6-al kynyl
cycl oal kyl, C2-C6-al kynyl heterocycl oal kyl, orR3 and
R4 may forma ring together with the nitrogen to which
they are bound. 8. The nethod according to any one of
clainms 1 to 7, wherein R3 is hydrogen or a nethyl or
ethyl or propyl group and R4 is selected fromthe
group consisting of (Cl-C)-alkyl, Cl1-C6 al kyl -aryl,

C -C -al kyl -heteroaryl, cycl oal kyl, heterocycl oal kyl,
aryl or heteroaryl and 4-8 nenbered saturated or
unsaturated cycloalkyl 9 The nethod accordlng to any

o A a ~ o




thereof, wherein Y is a 4-12-nenbered saturated cyclic
or bicyclic alkyl containing at |east one nitrogen

watemoiviser eby one nitrogen atom w t hin said rPQE/US2006/027455

22.

23.

formng a bond with the sulfonyl group of formula

(1'11) thus providing the sul¥onani de; Rl is selected

fromthe group consisting of hydrogen, G -C6-al koxy,

G -C -alkyl, C- C6-al kenyl, C2-C -al kynyl, am no

sul fanyl, sulfinyl, sulfonyl, sulfonyl oxy,

E[‘}{hg;ﬂﬂﬁﬂé&ﬁhca@%@n%sﬁﬁm Qé@oﬁﬁﬁé‘rtg’ il 2610101, wherein said JNK
xycar bonyl, aryl, heteroaryl, carboxy, cyano,

h&iﬂm@ems a hgwhothigzolndérhatize dedoyding o femuiRAl) as d@ﬁn@tmedalms 5to

LA emerding gt 1597 ﬁfclifﬂgldﬁéﬁle%&ﬁ R0 Gt h an oH

or am no group, a hydrazido carbonyl group, a sulfate,

q h8 phiaRRERIcaPfordfdsitordatdofiin AN 4 Tl dims WOt 2E33ovherem said
R3 Dbei ng substituents indep endenthy{selected from

Qﬁmpoléodsm‘@ttll\’ﬁglsofl HbegotlgazodiZrx)( [éz(rr@splzglme‘hylmethyl)benzyll
vk -C -Q al kyl, and heteroaryl-(;
é%hwg AQQBY#ﬁmﬁn% Hod according to claim13,

wherein RL is selected fromthe group consisting of
hydr ogen, hal ogen, C -C6 al kyl and C1-C6 al koxy. 15.
The nmet hod according to any of clains 13 or 14,
wherein Y is either of the cyclic am nes having the
general fornulae:(a) (b) whereby, L 1 and L2 are

i ndependent|ly sel ected fromeach other fromthe group
consisting o f G -C 6-al kyl, C2-C6-al kenyl, C2

- C6-al kynyl, C4 -C 8-cycloal kyl optionally containing
1-3 heteroatons and optionally fused with aryl or
heteroaryl; or L 1 and L2 are independently sel ected
fromthe group consisting o f aryl, heteroaryl,

aryl -G -Ceal kyl, heteroaryl-Cr C 6-alkyl, -C(O-0OR 3
, -(O-R3, -C(O-NR3R3, -NR3R3, -NR
3VC(OR', -NR>3 C(ONR >3" 1n R3", -(SOR, -(SO 2R,
-NSO 2R', and -SO2N R 3 '"Rr>3", with R, R3 being
substituents independently selected fromthe group
consisting of H, d-C-alkyl, C 2-C 6-al kenyl, aryl,
heteroaryl, aryl-C-C -alkyl, and heteroaryl-GC -C -
alkyl; or L 1 and L2 taken together forma

4- 8- nmenbered, saturated cyclic al kyl or heteroal kyl
group; and R 6 .is selected fromthe group consisting
of hydrogen, G -C -alkyl, G -C 6-al koxy, OH, hal ogen,
nitro, cyano, sulfonyl, oxo (=0), and n ' is an
integer fromQo 4 , preferably 1 or 2 . 16. The

nmet hod according to any one of clains 13 t o 15,
wherein R6i s H, L2i sH, L1i s -NR>®@®R3;.
where at | east one of R>3 and R i s not hydrogen, but
a substituent selectedfromthe group consisting of
strai ght or branched C4-Gi 8-al kyl, aryl-G -G s-al kyl,
heteroaryl -C 2-Ci g-al kyl, G - 4-al kyl substituted
wth a G Cr-cycloal kyl or -bicyclo or -tricyl oal kyl,
and whereby said al kyl chain nmay contain 1-3 Oor S
atons. 17. The method according to any one of clains
13 to 16, wherein L1 is -NHR 3; where R3 is a straight
or branched C4-C 2-al kyl, preferably a C6-Cl2-al kyl,
optionally substituted with a cycl ohexyl group or a
benzyl group. 18. The nmethod according to.any one of
clainms 13 to 17, wherein Y is a piperidine group L1 is
-NHR 3; where R3 is a straight or branched

C4- Cl2-al kyl, preferably a Cg-Cl2 - alkyl, or a benzyl
group. 19. The nethod according to any one of clains
13 to 18, wherein the JNK inhibitor is selected from
the group consisting of:

|, 3-benzot hi azol - 2-yl (2-{[ 2- (3-pyridinyl)ethyl]am no}-
4-pyrimdinyl)acetonitrile

4- chloro N—[(5 {[4 (butylan1no)p|per|d|n I-yl]sulfonyl

-~ ., 1 " T T Y e e o N



